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itTlODUCTION 

Mining operations hav© been carried O'li in the Cobalt area 

since the begimiing of the present century^ Little or i|o thO'Ught wae 
given to the proper disposal of mill failings, with the r©stil,t that 
today much of" the water resources of "Ih© area ig unfit for human use 
or reereational activity^ 

This survey was carried out as a preliminary assessment of 
the nature, extent and effects of pollution (paft, present and future), 
by mining wastes in the Cobalt area,i 

The report deseribes the ge'i|©ral characteristies of th© area, 
surface water systeras and land usee Since the report is primarily 
C:^nc:©rned with water pollution resulting froM mining operations, various 
aspects of this industry are conaidered in sqm^ ^italic, 

Eeeonmendationa are made for further study in depth of the 
areas 



SIJMtfARY 

In 1903,1 silver was found at Long Lake 105 miles north @f 
lorth Bayo Jn the more than sixty yeafs ■linq© that titoej th© Cobalt 
Camp has produced more than 500 ,000 ,,000 ounces of thi whit® metal o 

Due to the absence of a programme of water resources ma:nage- 
msnt, a serione pollution proble,m has resul,t©d from the discharge of 
mill tailings to the lakes of th© areao Lakes have been filled with 



tailings in such a mamier tha,t the dra|nag© streiirais carry olf the 
material, deposit it along their ceursas and tranaport it to bodies of 
water not directly affected by the original disposal of the waste o In 

this way, much of the water resources of the are^, has been contaminated 
by solids a:nd' arsenic j, rendering these resourees unfit for most useso 

Rehabilitation of the lakes ipto which tailings have been 
discharged t by returning them to their original condition, is imposslbl©,, 
but progressive pollution of other lakes and watercourses, due to the 
transport of tailings away froM the original disposal sites, can and 
should be prevent ed^ 

Eesolution of the problen 'wlll be eomplieated by the fact that 
many of the mining companies responsibly for the pollution are now 
defunct 9 and it would appear that much of the responsibility for 
implernentation of any palliative measures adopted will fall to the 
Government of Ontario ,, 
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B-oundaries (Appendix 4) 

The camp is located almost entirely in the To^wnship O'f Coleman, 

'but an effec:tive consideration of the area must include part of the 

Township of Gillies Linit to the south and the Town,ship of Bucke to 
the north,o 

T'opopraphy 

Th© Cobalt area is eharacterized by mggad topography with 
an average elevation of abou'| 1,,000 feet above sea level „ Regional 
relief is around 3OO' feet with local relief ttp to about 200 feet. 
Topography is controlled by the^' bed-rock structure with faulting in 
the area which has a generally north-west/ south-east trends Crosswise 
Lake and Kirk Lake appea"f to li© along a major fault in the areao. Crosa 
faults probably also exist- throughout this area^ The drainage is very 
disorganized,, i^ny depressions being filled with water and poorly 
eonliecteda, The regional bed-rock type appears to be diabase or green- 
stone „ The rugged topography formed by the bed-rock is generally 
subdued by sand and gravelj cobbles and boulders of glacial, deltaic 
and lacustrine orlgino In the vicinity of nilleage IO4 north of North 
Bay at the co'imunity of O^Brienj, the material is principally relatively 
thin clay tillo In the north Cobalt area, this till is underlain In 
sora© places by a few feet of coarser gravelly materials In other 
places the -till rests directly on the bed-rocko 



Drainage 

( a ) io rth- flowing : 

Thi main streams are Sasaglnaga .. Creek, Mill Creek, 
Peterson Creek aM Farr Cr©ek,o Sasaglnaga Creek carries 
drainage tmm Green Lake, Clear Lake and Sasaginaga Lake, 
while Mill Creek drains Brief Lake, Short Lake and Cobalt 
Lakes Cart Lake drains to^ Peterson Lake which drains via 
Peterson Creek and flows into Crosswise Lfikee Suddie, 
Goodwin, lieol, Chown., Kirk and Crosswise Lakes form the 
ehaln draining to Farr Creeko At the CO'imunlty of O'Brienj 
Sasaglnaga Creek and Mill Creek are confluent with Farr 
Creek whie:h Hows a further five .itiilee an^ empties into 
Lake TliiiskaHiing.o. 

(b ) Soiith-. flowing s 

Kerr Lake, Glen Lake aM GlrO'iis Lake form the 
chain draining to Giromc Creek a:nd thence to the Montreal 
River which flows soiith-eaat to Lake Tiiniskamingo 



^and Use, 

The inm'ediate area of the Cobalt Camp is unsuitable for fanning 
on any scalar. The area is forested and this, apart from ffllning, represents 
virtually the only land use« 



The Department of Lands and Forests gives the following 

ratings: 

Agricultural use Capability! 7th rate 

Forest us© Capabdlityl 5th rate 
Wildlife use Capability: 4tl|. rate 
Eecreational use Capability: 4tl| rat© 
Eecorrmended uses 

Agriculture 7 
Forestry 6 
Wildlife 5 
Eecreation 5 
The rating scale is from 1 ( excellent) to 7 (unsuitable),, but 
it should be realized that the above uses a.re to a greater or lesser 
extent interdependent and an assessment of land use capability should 
be made accordinglyo 
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Since ;th© inception of th© cfrnp^ the aceepted nathod of mill 
tailiiigs dispoaal has bean to utiliz© the nearest lake or watercomrseo 

In SOB© erases, th© tailings ware discharged on to the land without 
provision of an impoundjment system* T^ns of millions of tons have been 
dieeharged in this manners, without consideration of th© consequences and 
a serious pollution problem has therefor© resulted, (Figures II-l, II-2, 
II.3) 

A description of the affected :ia:kes and watercourses follows^ 

Cobalt Lake 

The lake (Figure II-4) is contained between the Ontario Morth- 
land lailway tracks on the west and by high ground on the east and, south. 
The lake is approximately 5»0'D0 feet long and not more than 800 feet 
wldoa It is fed at the south-west corner by Short Lake a,nd Brief Lake 
and empties at the north-east corner into Mill Creeks 

The lake has been uped extensively for dispoaal of tailings 
and is aMoat eompletely full«, Three 4aii,s :have been built across th© 
lake: 

Dan #1: A. wooden dam near the influent behind which 
Agnico Mines Limited . takes water for their 
tailings reclaim mill, 

Dain #2: A roekfill dam almost half-way along the lake« 

Dam #5: A roekfill dam about 3, ,500 ,f©et from th© influent endo 



Figure II-l 




Tailings Deposits in Crosswise Lake 
Clearly shown is the erosion of tailings by runoff watara 
The tailings are eonstantly carried into the drainage 
watercours®. 



r© II-2 
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Tailings DeP'oait'# fe Cart Lake 
These tailings have been diseharged 'to the end %f the 

lake fartiiest from, the drainage watereoufse* As 'a result,, 

the quantity of tailings carried away is small -duipinf 

periods, of ■no:nial runoff a 

lot© the waste rock and", mine water discharge pipe -In'i the 

,foreg,round, .and 'the two wast© roek pile'#' o,n the •opposite 

shorQe, 



Figure II-3 




Tailings Deposits in Cobalt Lake 

The water level has been lowered to ejcpose the tailings 
which Agnieo Mines Limited are re-milling, Th© barge 
carrying the monitO'rs and pumps Is seen at the extreine 
right of the photographs The tailings are plumped as a 
slmrry t© the mill for prooeastng. 



FigTire 11-4 




Cobalt Lake LoO'king Iprth from Agnico Mine-s 

^ Limited Tailings Reelala Mill 

ThB water level has been lowered to allow re-prO'eessiiig 

of the tailings. 

Dam #2 is across the lake at tW# «M of the tailings 

deposit e 

Daii, #3 can. be seen farther along the lak©^ 
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Cobalt Lake Looking South,, Showing Th# Agniao Miii,©s Ltd«, 
Tailings Reclaim Mill 




Figo II»5a 




Fig4 II-5b 



Cobalt Lake Loioklng West 
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Agnieo Mines Limited has drained the south end of the lake 
(Figures II-5a, II-5b) and is engaged in re-milling the tailings from 
the bottom of the lake. The re-milled tailings are being discharged 
to the north end of the lake along the east side.e (Figure II-6) 

AgniG:o Mines Ltd, - Tailings Mill Discharge 
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Approximately 1,000 ,000 tons will be processed during the next five years ^ 



Mill Creek 



Mill Creek leaving Cobalt Lake 
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Figure II-6 




Cobalt Lake . Looking Morth,»West From Dam #^ 
This shows clearly the build-up of tailings around -ttlm 
discharg© pointy The trestle and pipe will be extendftd 
along the east side of the laka, to ensure that a channel 
remains open along tl'd' west sideo 



W 



Mill Creek carries the flow from Cobalt Lake and runs In a 
north-ea-aterly direction along the railway tracks for approxiiiately one 
Mil© where it is confliajent with, Sasaginaga Creek, one-quarter mile west 
of the Comiunity of O'Brien^ 

At a point approximately one-half siile froo the Town of Cobalt 
it receives the tailings discharge fron the La lose Millo From, this 
point to its confluence with Sasaginaga Creek, Mill Creek flows through 
an .area where tailings have been land dumped « 

Sasaginaga Creek 

Ihe north branch of the creek ,flows from Saaaglnaga Lake and 
joins the south branch which apparently rises to the north of the Town 
of Cobalt. 

The south branch flows thro^ugh an area where tailings were 
land-dumped, to the junction with the north brancha The creek then 
flows one-half ,mi,le east to its confluence with Mill Creek, one quarter 
mile west of the eoimunity of O'Brieno Fro,m this point, the watercourse 
is 'known as Mill Creek .and flows east and, south-east for approximately 
on© nil© where it joins Farr Creeks 

This watercourse carries a high concentration of tailings in 
suspensiono (Figur© II-7) 



u 



Figup© II-7 




Mill Creek at Culvert" under Highway #11 at th© 
Cornmunlty of O'Eyjen 

The high suspeiided solids cofltent of th#' streaA is ©itsily 

seen,,. This is a result of tailings cafry-6ter from, Gobalt 
Lake and from areas where tailings werb laM dmnped in the 

pasto From this point, th© ereek flows ip|»#ox'iMatiily oft© 
half mile to its conflmenc© with Farr Croeka 
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Mill Creek at Hig'lwaj f^l 
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C^.rt Lake, 

This is a fairly small laksj, approximately one-half mile long 
and not more than 1,000 feet wide. It Is not fed by any single discern- 

a'ble watereours©,, but empties via a small stream at the north end to 
Peterson Lakeo 

The south end of the lake is full of tailings and at present 
one mill is using this end of the lake as a disposial site. (Figure 11-8) 

■■fhi© north end of the lake appears to be fairly clean and it 

is likely that only during periods of heavy ranoff is there any substantial 

quantity of tailings carried to Peterson Lake. 



Peterson .Lake 

A tr-shaped lake, with a narrows at the southe'm endo The 
western portion of the lake is appro'ximately three-quarters of a mile 
long by three-tenths of a mil© wide,, while the ©astern part measures 
approximately one-half mile long hj three-tenths of a mile wid©o 
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Figure II-8 




Tailings Deiposlts In Cart Lake 
The lake is approximately half fullj but tht nocrth end is 
r©latlvaly unaffeeted since the deposits are fairly stable ^ 

One mill is diicharging tailings to this lake and as the 
north end becomes fullj, it is likely that progressively 
gyeater qaantitles of solid material will be carried to 
Peterson Lakes into which Cart Lake empties o 



at 



PetersO'n Lake is fed by Cart Lake via a small wateTco^urs© 
entering at the south-west corner^ It empties from the no'rth-west 
corner intO' Peterson Creeko 

This lake has not been used for the direct disposal of tailings, 
Two mines are at present operating on Peterson Lake,, but neither mine has 
a mill and consequently, the only material being disposed of to the lake 
is waste roeke Ore from both proporties is being hauled away to other 
mills for treatinent. 

The only source of tailings to this lake is the runoff froni 
Cart Lake aM this is not heavy except at peak runoff times o 

Flo'W from Cart Lake to Peterson Lake 
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The water in the lake appears clean and is ehemically of fairly 
good quality, 'with respect to the tests perfomedo. The lake appears to 

offer a suitable environment for fish since j, at the time of the survey, 
a large number O'f mi:nnow;s of an unidentified tjpe was seeno 
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Peterson Lake - Borth East Comer 
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Peterson Creek 

This small ereek runs north from Peterson Lake for approxliiately 
3,500' feet where it enters a small pond which is used as a supply of mill. 

feed water^ FrQii the po^nd, the creek continues east for some 2,000 feet,, 
through an area whieh was originally part of CTosswis© Lake but- Is now 
full of tailings, and joins Farr Creek near the former western ehoreline 
of Crosswise Lakeo 

Crosswise Lake 

This lake is fed from the south east by a chain of lakes, none 
of which contain tailings and therefore will not b© considered here« 

Croeawise Lake oriiinally was some two miles long and three- 
tenths of a mil© wide., Tailings were deposited at the northern -end of 
the lake (Figures II-9aj II-9b) which graduany reduced the effective 
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Cr0sswi„se- .Lake Lo©king Souths Showing. Tailings Deposits 
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Fig. II-9a 




Fig. II-9b 



Crosswi,se Lak© Leoking lorth, .Sho'wing Filled lortherft 

Pertion^ 
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length O'f th« lake tO' its present one mile and one-half. The mnaffeeted 
portiori of the lake appears clean and ii of good cheinical quality with 
respect to the tests performed* (FigTire II-IO) 



Crosswise Lake - West shore,, south of tailings deposit 
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At the time of the survey,, one mill was discharging tailings 
to the filled portio'n at the north end, but tailings migration appears 
to be northward and, unless other mills ar® r©-aetlvated, it is unlikely 



Deer Horn Mines Ltd. - O'Brien Mill Discharge 
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Figmre 11-10 




Crosswise Lake looking so'uth-east , showing clean southerti 

portion of the lake., 

Th© Deer Horn nine Is s©©n O'n the opposite shor©.„ 
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that the southern part of th© lake ■will become affected. 

The lake drains from the north end to Farr Creek, (Figure II-ll) 

Farr Creek 

This creek drains from th© north end of CroiiSwis© Lake 



Farr Creek at outlet from Crosswls© Lake 
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and flows for a diatanc© of some one and on© quarter miles through 
tailings deposits^ 

Approxiinately 1,,600 feet from Crosswise Lakej the creek is 
joined by Peterson Creek and a further ls500 feet downstream by Mill 
Creek. 

The eombined stre^aiis flow over tailings deposits to a point 
south of lorth Cobalt (Figure 11-12 )o 
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Figmr©- 11-11 




Farr Creek lo'dking north-east from outflow of Crosswise 
Lake » 

Note the tailings carried by th© str©.aiB a^nd. the tailings 
depo^sits on bO'th sides of the watercoiiTee'.ei 



I 
1 
I 
I 



Figmr© 11-12 





the flood-plain of Farr Creek looking ■south-west froB a 

point Just south of North Cobalts 

lot© th@ spread of tailings aoroas the flood plalUe 

lot© also th© physiography of th© areaB If a dam were 
const :ra^ct©d neai* this point to retain tailings j it would 
appear that the re'sultlng rise in water level would not 

.aauee protolems in this aF©a» 



Farr Creek just south o^f lorth Cobalt 
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Fi^m thla point, the bed of the streiiia is hard POck, as are the banks » 
Th© banks hav© a light o¥e:rburd©n arf' are well vegetated ., 

Farr Creek flows for a further four miles and empties into 
Lake Timiskaming, one mile south of the Town of Haileyburjo 



Farr Creek at Lake Tlmiskaming 
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Kerr LalCQ 

This small lake (Figure II-.I3), approximately five tandred 
yards long and two hundred yarts wide^ is being pumped out to allow 
mining operations to recoiimenc© on the botto',m.o The water is being 
discharged to the north-east side of Glen Lakes 

Although Kerr Lake has been pumped out and mined in the past, 
no tailings were deposited there and consequently, the water pumped to 
Glen Lake is low in suepended solids content o It has, however j a 
relatively high arsenie content,. 

Flow from Kerr Lake to Glen Lake 
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The suspended solids and arseftic contents O'f these samples 
ca:nnot be correlated^ This mmst b© ascribed to analyti,eal errors 
Howovor, since the test for arsenic is fairly precise and that for 
suspended solids in this range is not, the arsenie contents will be 
taken as correet,^ 
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Figure 11-13 




Kerr Laltg. 
Thl-i lak#" is at present being dewAtered to allow mining 
to Bi^- carfiei outo. The l&k^ h.s,§ B«eri fl^ped out and 
mined In th© |>ast and It is InntTOctive tO' note' the Qon- 
dltio'n in which the area was left when aiining operatio:ni 
last ceased o 'Ev®n in the absence of vegetation on the 
fairlj steep banks,, the lake affords a pleasant view for 
paa.s©r.s-bjc 






Le Heup Lake 

This veiy email lake drains to the no'rth-weit conier o^f Glen 
Lake and Is used as the discharg© point for 'undergro'iind water froin 
Agnico's Ilpissing 4'0'7 shafts 

Glen Lake 

Glen Lake is approximately one-half mil© long and not mo're 
than thr&e huMred yaris widso It is fed by Le Heup Lake and lerr Lake 
and drains frora the aouth-w#st corner via a small pond to GlroiDc Lake„ 

TwO' Bills diseharfe tailing's to the lake which is almost full 
apart fron a small portion at the north end a (Figur® II-I4) 



Glen Lake Silver Mines Ltdo, - Tailings Discharge 
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The tailings are fairly stable and ©'nly during periods of heavy 
rmnoff Is there any danger of large quantities of solids b*ing carried 
to GirO''iix Lake, However, due to the high rate at which Kerr Lake is 
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Figure II-I4 
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Glen Lake looking ©a at towaitis the Feim Mill 
At this point J the lake is completely fullo 
The strip of vegetation in the middle of the lake is not 

growing on tailings , but is a mound of rauskeg pushed up 

( 

by the talliAgS dls charged from both sides of the lak©o 



"^^ 



'being p'lMped into Glen ,Lak«,, th« tailings ar© being disturbed and 
co'iisequentlf I th,-e solid~s a:nd, arsenic content O'f the fl.ow to Giroux 
Lake has probably been increased^ Sine© no' sanples were taken prior 
to th© CQii«,encement O'f the dewatering of lerr Lake, this contention 

cannot be supported '1^ analytical evidence ^ 

Flow froffl Glen Lake to Glroux Lake 
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Glromc Lake 

This is a fairly large lake, approximately one and one-half 
miles long by one-half mile wide* 

Past and present mining operations do not appear to have 
affected the quality o^f the water, espeeially since no tailings have 
been deposited in this lake* It was reported by a local resident that 



a fish had been caught which was suffering from skin lesions, but from 
thm analysis of the lake water it does not, seem likely that th© damage 
to the fish was caused by chemical oontamination.o Giroux Lake appears 
to' offer a suitable enviromient for trout and other gam© fisho 



Giroux Lake at forth side 
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^e lake is fed by Glen Lake at the north-west side a-nd 

empties Into Giroux Creek at the south-west corner^ 

• Giroux Creek 

Giromc Creek carries runoff from Giroux Lake a.nd flows south, 

being joined by several small stre.ams on its five mile course to the 

■Montreal liver, into which it flows three-i'|nths of a Bile above Bed 
Pine Eapids. 
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Th© creek water appeare to be of aecaptable cheiiical qiuallty 
and tromt are regilarly iiitrodiiced by the local Ga,iie and Fish AssoclatioBc 



Glroux Creek at outflow frora Giroiix La,k# 
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SECTIOI III 

lATOH, EXTIIT AND' IFFKTS Of THE PEOBLEM 



Nature 

The natural resdurcts of the Cobalt area include minerals ^ 
forests, farinland, lakes and streams, fish and wlMlife,. It is right 
and proper that these resources be utilized for the benefit of the 
coinmunlty at larfeo Where various natural resourc'es are closely 
associated with each other, as in the Cobalt area, it is manifestly 
inposslble to exploit one resource without affecting any other^ This 
is particularly true of the mining- Industry^ 

In an ore body, the values may be concentrated in veins which 
may assay from 100 to 10,000' oz. per ton, or in the wall rock which may 
run, from 8-40 oz« per t©n.» ¥elns are;, therefore,, very rich, but may 
be from only a crack to several inches wide. It is evident, therefore, 
that no matter how the values are 'found, great quantitiei of wast© 
material must be- mined t& obtain these values. In the 'Cobalt camp, the 
rock is Yerj stable and the mines are fairly shallow., therefore bac:k- 
filling is not required.,. Consequently, virtually all rock broken is 
brought to surface and remains there, whether or not further processing 
takes place.. It is the .final disposition of this waste material, whether 
waste rock from the mine or tailings from the mill, which requires large 
tracts of la,nd and water and disrupts the normal equilibrium of the 
natural resources of the area^ (Figure III-l) 



■ '^''^"^VJw^^^^^^^^^^^^^^^ 



J.Sm-TT^ -,?^.r-TlB^i-"»^'y-!. 



Figure III-l 




A ICinlng Landscap©, 



is 



In Cobalt, t-h©- adveTsa effects of mining operations have b©©n, 
confined, largely to wat©r ]p©aouro©s, 'Lakes have been msed as dispO'eal 
sites for mill tailingi and as a res-alt, soae lakes are full or partly 
full of settled solid material (Figure III-2)o This of itself is not 
the present day probleii,o Rather it is the carrying away (Fig'ur© III-j) 
of settled iiaterial by runoff water (springs 5 rainfall , etco) into the 
drainage watercourses ,, whieh may lead to the pollution of presently 
unaffected waters o It should also be born© in mind that the discharge 
from a mill is partly "'colloidal" in nature and is difficult to settle, 
especially in conditions of even slight flow or turbulence » Tailings 
may therefore be carried long distances from the original discharge 
point and exert their pollutlonal effects over a wide area (Figure III-4)o 
It is this progressive pollution which is the major source of concerns- 
Suspended solids and arsenic are the most important contaminants, 
other metals and pH being 'within acceptable Goncentration,s,a, Examination 
of raw tailings analyses shows that the arsenic content is virtually 
completely in the insoluble state and is thus related to the suspended 
solids content o Hemoval of the suspended solids will effect a marked 
reduction In the pollutlonal characteristics of mill tailings » Yarious 
possible means of preventing migration of tailings, thereby reducing 
the pollutional load to lakes and watercourses not presently affected 
to a great extent, are discussed in another section of this report o 



Figure III- 2 




Glen Lake lO'Oking south from Gl^eii Lake SllireT Mines Ltd, 

prop© rt Jo 

Th# tailingi have oO'Vered the road at this point,, 



If 



Flgmr© III-3 




Croiiwisf Lake sh0wip| ero^fiow slbA waghing «it of tailings, 



flgii,r© III-4 




Farr Creek at North Cobalt 



Eepreaentativ© tailings discharges from 
various mills in th© Cobalt Area 
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The nature of the problem is, therefore, quit© straightforward. 

Past and present disposal of mill tailings in an unsatisfactory mami,or 
allows solid matarial to migrat© from th© original discharge point and 
exert a pollutional effect over a wide areao This is a perfect example 
of progressive pollutiono 

Extent 

AlthO'Ugh th© tailings are fairly lO'Calized in several areas, 
the pollutional ©ffects of the deposits extend over a larg© area, due 
to the transpO'rt of tailings away from th© disposal points by loeal 
waterGourses^ 
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Thm tailings depO'Sits o^ecapy abo'Ut 300 apres and inoliad© two 
lakes fillad and two lakes half filled. Dapth of tailings vapies from 

a few inches to arottnd fiftj feeto 

Th© area affeet©d| however, is urnch larger 9 extending from 
the Montreal RlVer in the south to Hailejbiiry in the north, and from 

Cobalt ©ast to Crosswise Lake, At the present time, there is no evidence 
that the- Montreal River is being affected », althoiigh arsenic is present 
in Glroax Croeko 



Girou3c Creek at outflow froii Giroujc Lake 
Five miles from Montreal liver 
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Lake TlmiskaMlngj Into whicto Farr Creek empties, is being affected by 
Sttspended solids and arsenic o. Howeveri sine:© this lake is an extremely 
large body of water, it is dombtfml if the qmantitles of solid material 
and areenie carried by Farr Creek sertemely affect the lak©^ Samples 
of the lake water would be reqnired t© detemin© thiSo 
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Farr Cro®k at Lake Timiskaming 
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Effects 

As already stated,, the major eontaminants are solids and, 
ars©nlc a 

Th© pollutional ©ffects of solids inelude diffieulties with 
water p'Urifieation, silting mp of stream bedsp injury to th© habitat of 
fish and •O'ther aquatie lif'©^ and a©sth©tie effects rendering the water 
unfit, or at least undesirable |, for reereational purposes o 

Pollution by arsenic is serio^us and the spread of this toxic 
element by water must be regarded with much eoneerno The extreme 
toxicity of arsenic is well-known and a dose as small as 130 milligrams 
has proved fatal t© humans o Piirth©mor©s araenie is a cuiiulativ© poison 
and repeated small doses may beeome fatalo. The United States Pmblie 
Health Service in its Drinking Mater Standards | 1962 ^ gives a maximum 



42 



r 



penalsiibl© c©ne©iitratlo.n for araenic of O0.O15 fflilligraiis per litre in 
drinking water supplies, with & TecoummndM limiting eoBcentratioii, of 
08.01 .liiUigraiis per lltriSo fory small c:onc©ntrations in water ar© 
hamful (or fatal) to fish aid other aquatic life. It is obvioms that 
tb© p-reaenc© of arsenic in wateir,, even in small concentrations,, renders 
t'hat water unfit for morst uses* 
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SECTION IV 
TEE SOUJTIQI 



If it is accepted thfit the exploitation of mineral reeourcea 

is important not only to the Cobalt area but to the economy of the 

country as a whole, then a certain degree of poUiition must be accepted,, 
since It appears that in the Cobalt area it is economically not feasible 
to elifflinate pollution entirelyo HoweTer, since nothing is more 
important to ©very facet of the growth of this country than "clean" 
water, progressive pollution -cannot and must not be allowed to continue, 
for it is this which represents the greatest threat to water resources 
as a whole o ProgresslTe pollution miat be eliminated and residual 
pollution must b© minimi 2 ©do 

Before any discourse on the posliible means of pollution 
abatement is tendered j th© queetion of whether or not lakes may properly 
be used for mill tailings disposal must be answered o 'The view that 
lakes may not be used as disposal sites Is^, in this case, purely 
idealistic. I since tailings; have been discharged in this way for more 
than sixty yeara,o Any diseussion of the merits of this view is 
academic aM has no place in this report,. 

The opposite view, that lakes may be used unconditionally as 
dispO'Sal sites, is Irreaponslble and has led to the present unsatis- 
faetory situation in the Cobalt area^ 

In view of the fact that lakes have been aral are being used 
tor disposal of mill tailings ^ the realistic answer to the question is 
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that steps must b© taken to minimise pollutioin res'ulting from past 
operations and that C'Ontrols and conditions must be applied tO' present 
and futur© ■use of the lakes as tailings dlspO'Sal sites o HoweYerj 
controls .and conditions do not represent the whole key to the solution 
of present and continuing pollution problems,, Perhaps more important 
is recognition of the fact that where lakes are used to contain mill 
tailings, the ©ssenc© of the operation is containnento That isj, 
rather than merely convenient disposal sites t lakes used in this way 
should be ©ffectlv© impoundmont areas o Under no circumistances should 
this view be const ru,ed as a licence to pollute o. It is note Rather, 
it is the acceptance of resources wanagement , of striking a balance^ 
between eGonomic exploitation of on© resource and the detrimental 
effect s o^f such exploitation on other resources » 

That the mining industry in the Cobalt area has not reeognlzed 
the need for a programme of rf sources roanagement is patently, obvious « 
However, to say that tailings have been discharged haphazardly is not 
accurate o On the contrary, pains were taken to ensure that tailings 
were laundered directly to the nearest lake or watercourse » This is 
still true of present operations » (Figure IV-l) 

At issue here is not the fact that lakes and stre,aii!S were and 
are presently being used to dispose of mill tailings, but the manner 
in which they were aM are being usedo. .Ibsolutely indefensible is the 
practice of discharging tailings at or near the outflow end of a Lake, 
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mpire Ilf-1 




Deer- Horn (Q'Brien) Mill diseharg© to Crossmse-Lake 



m 



especially a lake which is fed by a ehain of l^iff 5 ftni has a constant 
flO'W-through, thereby allowing little or nO' retention time with 

eonsequent carry-over of tailings to the drainag© MatercO'Urse^ 



Farr Creek - Flow from Crosswise Lake 
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Also to be eondeinned is the attitude of "laissei-faire" mth peapect to 
the eontinmed discharge of tailings to a lake which has become full. 



Solving the Proble.m 

The solution to a problem of a nat'uri tnd scale such as that 
existing in the Cobalt area will only be foii-'nd thi^O'iigh a concerted effort 
by Gov©rnin,ent and induatryo fhe reeponslbilitleg of various departiients 

of Governtient and of industry must be clearly delineated and accepted « 
These responsibilities Ineliide political j legislative j, eQ.o.noeiie, social 
and health factors, all of which must b© considered in conjunction witb ''" 
the responsibility for the teehnological solution to the problenjo That 



*■.«•• 
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th© purely physicsO. aolution is straightforward, although not simple, 

and aertainly within oiur t'@chn,ological eapabiliti©s, is beyond doubt » 
However, th© present work was e^arri'ed out as a prellninary assessment 
of th© situation and, therefore, information was not obtained in great 
enough depth or diversity to siuggest a complete solutioHo However, 
th© following point i shouM be considered* 

(1) The purpose of any remedial action should be to 
eliminate 'progre a si V© pollution, minimize residiaal 
pollution a:na, within reason, rehabilitate water 
resources and land areas* 

(2) Tailings carried to Lake Timiskpaing by Farr Creek 

may possibly b© retained by cotetruction of a dam 

at a suitable location south of the Co^minunity of 

-J. 
lorth Cobalt (Figur© ■l¥-2)o If further studies 

indicate that such a dam would successfully retain 

tailings, it would represent the solution to- th© 

major problem since the tailings earried by 

Sasaginaga Creek, Mill Creek and Farr Creek 

would be impounded « lowever, this would involve 
a constant build-up of tailings behind the dam: 
which if not removed would probably in th© future 
render the d.am useless^ In addition, the effects 
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Figure IY-2 




Farr Creek fmst .jouth of Mo^rth Cobalt 

lot© t)a© st#^p ■■'banks and, th© hariroek bed^o This appears 

to be th© most suitable point for eonstriietion of a dam 

to ImpouM the tailin|i ca.rrted by Farr Creek - Mill 

C'retMo 

Th© stream is obviously heavily polluted at this point, 

only three miles froii Lake Ilttiskamingo 
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of th© rls-e in, water level In the syston wo'Uld 
require to b© carefullj eonslderods 

(3) The flow through Croaswlse Lake, Cobalt Lake, 
Sasagi:nafa - Mill Creek floM plain and Farr 
Creek flood plain may bo piped O'P culvertsd 
thro'ugh th® tailings deposits, but this may be 
liipraetieal on eco'nofflic grounds « Alaoj the 
problem of runoff water from the imnediate are:-a 
of these lakes and creeks wO'Uld still ©xisto 

(4) Instead of cul¥©rts, open ditches could be con- 
structed and faced with a material which would 
not wash awajo HoweTer, dec:ant struetures 
woul;d b© required to ensure that runoff would 
not cariy tailings into the open ditches,, 

(5) Egress of tailings from. Glen Lake to Giroux 
Lake and from Cart Lake to Peterson Lake should 
be' prevented,,, perhaps by ,means of damso 

(6) A programme of re-vegetation of tailings areas 
should be activeljr pursued « 

(7) In future,, tailings should not be deposited in 
any lake or watercourse not al,ready af,fected,i. 
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(8) The tailings disposal praotiees of th© presently 
operating mine's should be examined with a vi©w 
to impro'ving tailings impoundment. 
Til© above points ar® not to be const rued as reeoimendations, 

i 

but only as suggestions as a basis for further study of the area. 



SlCflOI:,? 

iico;iiffi'iDiTiois 



Ai. alreadj stated, the puralj physi;C:,al: solution to the pToblem 

will b© straightforward^ However, further itudy of the area is required 
before anj spoeifie pollution control measures can be decided upon,o 
It is recofflmendedj therefor©, that: 

(1) The responsibilities of the various departiients of 
Governiient and of the operating mining coiiipanies in 
the area involved in finding a solution to the pro- 
blem be clearly delineated « 

(2) lpo« resolution of reQomiBendatipn (l), the respon- 
sible Government departments and/or industries 
should invoetigat© the situation in sufficient 
detail to ©nabla pollution control maasures to 

'be recoimended^ 

(3) A eo-ordlnatlng committee eonpo^S'©d, of repre'Sen- 
tativeS' of the various Govermient departiaents 
and/ or mining companies be formed to carry out 
the reco,iimended pollution control m,easu:res,5 
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APPENDIX 1 
SILYM 



The metal silver has been known and valued sine.© th© earlioist 
reeorded times. It was used as a medium of •exchange:, as a material for 
the sanufaetTiire of utensils j and as ornamentation, publicly displa:ying 
the wealth and pow^r of its owner* More recently, it has found a host 
of Industrial uses and is now an extremoly useful mineral.^ 

Silver occurs widely all over the world and has been produced, 
in most countries at some^ tin©. In 1966, Canada was among the top four 
producers of the m,etals 

Country Production (Ounces) 

U.S.A., 42., 484 f 900 

Mexico 41,983,529 

Peru , 32,841,241 

Canada 32,8.24,514 
It is est imated 'that Canadian production in I96.7 ■will be in excess • of 
40 million ounces ^ 

It is 'interesting to note that 80^ of the silver produced ...in 
C.anada. Is obtained as a by-product of base metal and gold mining, '"■and 
only 2'0^ from silver irininf peT seu Of the silver Gain,ps, Cobalt has 
been indisputably the gre.atest producer, with an output to date of mo'r© 
than. 500,000,000 troy ounces of the precious metal„ 

Econoaic Consideration 

■ The .monetary system, of th© country Is supported by gold 
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TBSBTYB'&f no't by silwsBi affldj f'sr 1ih.±.i rmmson silver ia- not a pa-erequielt'er.. 
fO'T a strong ciirpency^ .H' edlve-r productfo'ii in, this ©©■mntry ©©iased, the 
iralme of tho' dollar wo'iild nott fe® affected, but aiac© sil-rer is- §.n 
extrefflely useful and valmabl© metal,, foreiign, ©xchang© wo«ld be^ lo-st by 
the necessary import of the material f'rom other co'antrlaSe, 

The price of most comiDodities is usually governed by 
eonsiderati'Ons of smpply and-demaM-i but until reoantlyj, relying on 
large reserves of silver, the United States has sold the raetal at tli# 
artificially low price of tl.29 per ounce ». At this price, the value ©.f 
the metal of the dollar pieee was one dollar^ Wow that the- price of •■■ '^ 
silver has increased by son© 45^',, the silver dollar is worth ©'Onslderably 
more than its nominal value* The "silver" coinage in this coiantry and 
in the United States will therefore no longer be silver, bmt aa alloy 
of nickel o 

With the elimination of silver eod-ns the ©nl,y uses- for the 
metal on this Continent wHl be industrials Tto p©pularisati&ii- and 
growing uses of photography., th«' expan:Si0n of the el®ctron.lc.g and other- 
industries usi:ng silver, and an. :in.ereasing denand for allTer for 
dottestie purposes will Inevitably lead to M^er prices for the metal 
lAich 'Will result in explsltation of presently tt»e'®pinQii:ie 'known, onf 
re«erves and stifflul..dte exploration and developnetit of new nines „ llnt:ll 
an aceeptable substitute for sil##p is foundf thig trend may be ea^ectod 
to continue o 
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Praetlcal Aspect § 

iSll¥-©'r' has several attributes irhieh render it ©xtremely^ 
'valmable indiiatriallj«. Thes© include co^nductance, mmlleability, 
dtictlllty, aesthetically desirable appearance of the m©tal and th© 
photosensitivity and chemical reagent usefulness O'f certain silver 
e;oiipounds « 

The largest user of silver is the photO'graphic industry, • 
but ©l®ctronies and electrical industries also' use large quantities 
of the metal. In additloni large aBounts are u?©d in jewellery , 
silver ornaments and curios and domestic utensils « ./Qjiost every 
other industry ■will have occasion to iitiliz® silveri either in 
specialized proc:©sseS':...- (electroplating, ©tc^ ) or in the form of 
analyt. leal reagent s o 

Industrial consuiiption of silver is rising steadily and demand 
©■HC'ttads supply 0, From 1956 - I960 irt tte United States, an .average of 
96|780'.,000 troy ounces were used Industrially per annDin'and"by;'lf65'. 
consumptio'n had risen tO' 137fO'00',,000 troy ounces^ At th© present, time ^ 
it is difficult to conceive of a substitute for this singularly useful 
metal o 

Qccurrence 

In the Cobalt area, the silver depO'Sits are associated with 

a sheet of diabas© around-l^O'OO' feet thick which penetrates beds of 
altered (metamorphosed) sediiientary' rocks consisting of conglomerate ^ 
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quart site and gT©,ywac:ke. Th# sediments rest on the I&ewatin Basalt which 
is alao penetrated 'by th© diabase shieet* The deposits consist of-narrowi 
generally vertieal veins (3 - 4 inches wide ©n -average ) cuttini'-'the 
aediiients, diabase and basalts The silver is foii'iii--:chiefly native, in 
veins mostly O'f ealclte, but also of dolomite. In addition^ the silver 
Is assO'Ciated with arsenides and sulpha rsenides of cobalt ^ niekel and 
iron. Host rocks (sediments of th© Coleman FoMiation - formerly called' 
Gowganda Formation) are conglomerate, diabase arxi lavas. e 

fhe mineralogy is very coaplext but son© of the more toportant 
eompounds are- as follows: .■.;■ ^^ .,,,.. , . ,, 

Silver bearing l- dyscrasit© %£%, ■' 

argent it© A^. S ■.., ,^ 

pyrargyrit® A%Sb%, ) 

) ruby silvers. 
proustite A^ AsSg ) 

Cobalt bearings Smalt it©- CoA^ 
Cobaltit© CoAsS 

The silver occurs 96^ native of from B5fo to 90f^ ;purlty. The 
main Inpmrity is a.nt,iinony, idth smaller amounts of arsenic and mercury. 
Bismuth and graphite oc:cur native and materials containing le.ad, irons 
copper,, nickel and phosphato are also founds Vein .materials ar© calcite, 
dolomite, aragonitej sraaltite,,...niccolit®, quartz., barite .and fliiorite.. 

felns are very rich and range from 100 to lO'jO'OO and .mor® ounces 
per ton» Wall rock may contain from 8 to 5O' ounsee per ton. Most lew 
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grade or© oocttrs in rooks of the Co'balt Serl«rf" (.gddiiients)* This is 
a shallow zorie and most.O're is fo^imd' at less 'than 400 feet, with a 
great© st depth of around 1,000. feet* 

•.E^Ft^cactloi^ 
(a) Mnlng 

Du,© to th® shallow workings, the stability of the rock 4nd 

'"the naf-i^w, . regulaT- ore bodies,,. shrinkage stoping is th©' "fioinially ■■ 
eraployed mining M«thdd in the':, area. e 

■"A shrlnkagei at'dpe Is an esaBavation in a mine wherai' the ore 
Is drllled^i blasted and- remO'Ved through ehut@s"4o? a'''htt«lage 
iBVil below* After emch'"' Blast,, sufflci©nt'.',-9»© -is^ titken- from 
the chutes to ina,k© ^^m for drillipg.. and', blasting the- next 
section^ Mhen the' stop© is c:oii'plet6d, ,^it,'i'i,a ■ full" ofi'trdkin 
orii and this is dla,ssed.\as broken O're reseriree -^n^the- C©balt' w^^ 

cMip,, after reao'val- of broken.- ore- frort^''^a-st'd^e,--3rio' ba«lt- filling: 
■is; done and -canseq-uently,, ^all materi-al brought to'^s-urfaee ritta-lns 
rt^#»^ T«lh,on the ©re -is brought -fi*)^ the mine, ■;it'?liaj"'eitM€a**-'b© 
SliOckpil©d..©r sent ■■dl'r©etlj"to ,.th^riEBill'^^*€^fei^iBgc.«ft'':!»tqu»e- 
ment s <? 
Cb) Milling 

'(l) j- fro:©eas i Thntwrni-sf win© or* ■afe,Jdd«'Yp6M A^htepper t^^a- 
series -of .c'rmshera CFlgmre 1-J.) 'Whieh^'redufc^ thtt^-siawt 
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(l) Process (Cont'd) 

■" of the pieces to that which can be handled, in the millsa 
After crushing, the oriB is screened, the oversize being 
fiirther crusheid and re-tmrned to the sGai;dno From the 
sereon, the ore is--'|^a,sed to the fine at© bino Ffodj here, 
• ill© material is passed to the ball mili%«-wh©re it is 
ground to a size which 'will ensure the^.-aic^um liberation 
of values With tto minimiim, production-oCiglimeSa From the 
ball mill J ttet" material is elassifi©4i,..tMtt..Hndersiz«'' going 
to a shaking table which produces a coiEEcentrate, middlings 
and tailings t The oversize joins the..Tttstils from the sh^Jci^g 
table and is further classifieds the overflew being thickened 
and Qent to primary flotation, while -the underflow is se^t 
to a further ball "mill o^ The middling'&- f rem the shaking 
"table are again tabled,,'^- producing a. coiKjefitrmte and -"t'tfils'* ' 
This concentrate jO'ini^tb© 'coRcent Pate-- from the first 
tabllafe and is sent to dewatering. The tails from the 

?. ■ second table join the underflow f2*om the secojnd classi^er 
in a ball mill, from which the ore joins the thickened 
overflow from the ■ seeorid. 'classifisr in" a-,prima.ry flotatioa, 

1 cello. From the cell, th© eoneentrate goeS'- to 'further 

processing, while 'the tails are classifie4o. The underflow 
from the classifieri ii. returned to the ball mill .^nd' tfc» 
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(1) ProGess (Cont'd) 

o¥©rflow is passed to further flotationa From this .flotation 
operation the tailings are dlsoarfed as waste j while the 

float Is further concentrated by tabling or flotation. In 
either case, the cO'ncentrate Joins c:on,eant rates from, 
previous operations and is dewatered, dried and sent to th© 
smelter^ The tailings from the final flotation or tabling 
are thickened , vacuum filtered and sent to tte smoltere. 

It should be emphasized that th© procedure described 
a,bove is a general one and will be altered somewhat according 
to the 'paTtieular requireMents of a specific iilll« However, 
th'e principle remains th© s.ame„ 

(2) Principles . Ore raised from a mine may contain only a 
small percentage of th© desired mineral* It is necessary 
to separate the valuabl© eomponent f,p©m the und©.sirabl© 
Material and this is done at or near th© mine site' (generally 
only partial separation) to produce coneentratss of valuabl© 
minerals and tailings composed of less valuable material 

and: wast© (gangue)a This proeedure is known as mineral 
drossing,^ At th© present tim©|, froth .flotation is the 
most widely used method of mineral dressing 

Froth flotation as a separation process, is usually 
applied to metallic ores which are ground, finer than 50 
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(2) Prlnolplas (Cont'd) 

mesh and generally much fln©r« Th© fineness of grind required 
Is determined by the pa.rtiele size at which valuable materials 
ap© liberated from: waet© particles. In any case, a grind 
coarser than 50 mesh generally ea.nnot be used since satis- 
factoTy mixing and suspension cannot be attained in tte 
flotation celle 

The finely ground or© is suspended in water at a pulp 
density usually from 15 - 40 per cent (weight) solids and 
fed to the flotation cell (Figure 1-2)$ where it is kept 
in suspension by stirring and/or air agitation. Chemicals 
called promoters (collectors) are added which adhere to the 
surfaces of specific minerals and render them hydrophobic 
and aerophilie:* A froth© r is added andl with vigorous 
agitation and aerations, a layer of froth forms at the liquid 
surface. The minerals which have been rendered aerophilic 
by the promoter (s) become attached to air bubbles and rise 
to the surfac© where they collect in th© froth and are 
removed by skimmers «, By addition of depressants^ or by 
leaving their surfaces unchanged by promoter additions 
minerals not wanted in the froth are rendered non-floatable.. 
The valuable mineral concentrate may bo either the skimmed 
off froth or the underflow product,. In the case of silver 
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(2) Prl'ncdples (Cont'd) 

oross the silver eolleots in th© froth, while the wast© 
mat®ri,al eomprises the mnd©rfloWo 

Chenilcals used in the proeese vary according to- th«' 
value to b© coneentratedo For eilverj, the most widely 
used promoters (collectors) areS 

,SM 

xanthates., 1 - -. C , and 

dlthiophosphates, P^ ,, 

R », S " 

where M' is sodiimi or Potassium and 1 is an alkyl group of 

two to six carbon atoms o It is used in quantities of from 

0.01 to 0.4 lbs/ton. Methylisobiatyl carbinol (MDC) Is a 

'Widely used frother, aa are other aliphatic alchols,,, and is 
required in proportions of 0'«01 to 0o2 Ib/toBo. 

Modifying agents are 'lased in widely varying concentrations 
according' to the specific requirements These agents include 
activators, pH regulators, defloceulants and d«p'r©ssants« 



64 



I 
I 
I 
I 
I 
I 
I 
I 
I 

■ 

I 
I 
I 
I 
I 
I 
I 
I 
I 



IPPEIDDC 2 
THE COBALT CAM 



History 

'In the fall of 1905 » Ernest Darragh diseo¥ered the first- 
silver found In the areao With his partner, MeKinl,ey., he was looking 
for timber suitabl© for railway ties, for whie^' they' had a contract 
with the Temlskaming and Northern Ontario Eallway to supply* Whil© 
searching along the shore at th© extreino south end O'f Cobalt Laksi 
they notieed a strange colouration o^f the ground and upon invo^stiga- 
tionj disaoyered .flakes of a bright metal in the gravel. Thus the 
first silver was founds A littl© lat©r.| Fred La lose, a blaeksmith,, 
found silver near his shop,, a little more than a mile to the north 
of the original discovery o, (Figure 2-1)' 

Tpo' ©xplanations of tb© ' origin of the name of the c^amp are 
current. One, probably apoeryphal, is that the early assays showed a 
preponderance of the metal cobalt and the camp which sprang up almo'St 
overnight was thus named for the then rare elomento More mundane, but 
more likely is the explanation that the Provincial Geologist, Bto ¥« 
G« Miller, requostod that th© railway station b© named Cobalt,, a more 
distinctlv© naihe than the original Long Lakoo Whatever the origin of 
the nam© J it was so^on to be knO'Wn everywheif© as that of th© "World's 
Richest Silver "Camp".- 

Ore was first shipped in the summer of 1904 and during that 
year,, feome 158 tons produced a revenu© of mor© than 136,000 dollars,., 



65 



Figure 2-1 




The La Rose Mine and Mill 

SllYer was found here in I903 and the mine beeaine a 

fabiil0U,s prndmeer, with one of the richest veins in the 
history of the C'arapo 



:During the next f©ur years the camp grew and In I909 the thirtj tho'UsmM 
tons of ©re shipped realized almost 12,, 5 00', ,000 dollars., In I9II, 
31,508,000 ounces of silver worth sixteen million dollars were prodmeed 

fro® onlj 17,000' tons of ot©« 

The following table shows the-mamber of produeing Bines" 
during the period 1904-1922 s 

1904 - 4 

1905 - 16 

1906 . 17 

1907 - 28 

1908 - 30 

1909 - 31 

1910 - 41 

1911 - 34 

1912 - 30 
1915 - 35 

In, 1910,, there were fo'urteen ttllla produoing aono:entrat©i for 
the smelt© rs» 

During the early years of the camp, the values found were so 
hlfh that it was properly described as a bonanza* However, this led 
some people t@ declare that It eould not last - that "the veins were 
to© narrow and too rich t© indleat© depth and ertent". That this theory 





1914 


- 52 




1915 


- 24 




I9I6 


- 28 




1917 


. 28 




I9I8 


- 38 




1919 


- 53 




1920 


- 55 




1921 


- 28 


'4- 


1922 


- 22 
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was fallac:iO'Us is clemrly demonstrated by the reaaarkable constancy of 

production during the twenty years following the original strike-^ 

From the early twenties, the fortunes of the camp waned some- 
what and prospects were certainly not ©nhaneed by a world-wide ©conomic 
depression awi the Second World War^ The camp remiained in the doldrums 

until the middle nineteen- fifties when an increase in the price of 
silver and th© more atable economic atnosphere resulted in an increase 
in activity* 

The Camp. Today 

At the present time, the camp has lost much of the fame of th© 
early nineteen hundreds, but is a steady producer. 

At the start of 1967 » twelve properties were producii^g and 

milling was being carri^ed out at four sites. Later in the year, two 

more mills comnenced operations. Or© from th© following mines is milled 

in th© corresponding mills (Figure 2-2 )s. 

Mane of Mm Mame of Mill 

Agnlco - Nipisslng 4'0'7 Peim (Agnico) 

Agnico - Tailings Eeclaim Cobalt Lake Tailings Mill 

(Agnico) 

Ghitaroni - (Agnico) Little Pem* 

llplssing 

Deer lorn O'Brien (Door Horn) 

Glen Lake - Bailey Glen Lake (Glen Lake) 
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LEGEND 



- TAILINSS AREA 



MINES 



® - 

® - 



HIHO (KERR LAKE) 

HIHO (UNIVERSITY) 

HIHO (€LE0PATHA1 

GLEN LAKE 

SILVERFIiLOS 
(6) - SUDiURY CONTACT 
^ - A@NICO {CART LAKE) 
(S) - SILVER TOWN 
^ - DIER HORN 
^ - SILVER REGENT (6ENESSEE} 
(|?) - CHITARONI 
(^ - AGNICO (NIPISSINd 4071 
^ - SILVER MONARCH (20th. CENTUBVJ 
d^ - SILVER MILLER (GONISIL) 



MILLS 

(a) - AGNICO (PENN MILL} 

(B) ~ ©LEN LAKE 

(^ " SILVERFIELOS (SILVER SUMMIT) 

(5) - AQNICO (TAILINGS MILL) 

(E) - MIHO (LA ROSE MILL) 

(f) - DEER MORN (O'lRIEII MILL) 

(g) - UNITED COBALT 



ONTAHIO WATER RESOURCES COMIilSSIOi 



COBALT AREA 

FIG, 2- 2 
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tj890 FfST 



DRAWN BYi A.R.S. 



CHECKEO BY> 



DATE! OCT., IS6T 



ORAWINS N? » S7-IR-S7 



M&mm € 


►f Mne- 


Hl'ho 


- 


Dniversity #5 
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Cl©ofatra Main 
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lerr Lake and 

Crowi E©s©:rv© 


SilwrfiBMs 
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.AlexaMra 


Silver Millet 






Silver Town 


imm 


Peterson Lak© 



Sudbtii^ Contact - Provineial 



lame ^f Mil 
Glen Lak©+ 
■Glen Lak©+ 

La Msm (Silver Mill«r)# 

Silver Sumiiit (Silverfields) 

So milling - ■■stoe'l^lled 

O'Brien* 

Benn* 



* Cmstom fflilli:i^-« 

+ Glen :Lak© Silver Mines Limited and Hiho Sii-v@r Mines Limited mr© ,part,s 
of the saa® group o 

# HihO' Silver Mnes Limited 4s puTchasing the La Eose Mill from Silver 
To'wn Mines Liaiited in ord,er to mill orti fi^a the .old ■■■^toekpU© at 
lerr Lake« 

Th© La ''Eos© Mill -and the Agnico 'Tailings Hill c^am© into 

operation during 196? « It shomld be noted that the Peim Mill and the 
Tailings Mill are operated alteimately (Tailings Mill in s'uiiiier,, Pe'nn 
Mill in winter), the ore from th© lipisBing 40? shaft being stockpiled 
dmrliig th© §13011© ro 

Exploration and develO'pient is 'underway at several ■.properties g, 
"which may lead to a ftt,rther upsurge In "the ■fdrtunes of the e^amp and 
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consoqii-ently IncTeaS'ed activitj« Tha prodmeing eompaiiies., thedr propertiea 
and, aetlvitios during 1966 ar© siminariitd 'bslow: 

Agnlco Mines Limited 

Cobalt Consolidated Mining Corporation Liimited was ineo']^o rated 
In January 1955? in Oetober 1957' th© name was changed to Agnlco Mines 
Limited with an authorized eapltaliiatlon of 5fOO'O,OO0 shares of ll par 
value.! of which 3»454f32'7 shares have been issued «, Th,e directors and 
officers areS lo B^ Sheriff, president and director| P* Pennai vico* 
president and ma^naging direetor; B.. Iraft,, sec retary-trea surer and 
director; J. Osheroff and, Milton Klyman, directors a Th© head of fie© is 
at Suit© 1101, 565 Bay ,Str©et, Toronto 1|: the mine address is Box 140, 
Cobalts 

The conpany acquired properties fo,rffl©rly held by Silanco Mining 
and lofining Company Limitedi Cobalt Lode Silver Mines LiMitod; Penn- 
Cobalt Silver Iftiiei Limitedi Gllgreer Mines Limited; Koylode Cobalt 
Silver Mines L'lmltedl Hell ens M,nl,n,g aid Eeduetion Coimpany Limitedi and 
others in the Cobalt, South Lorrain, and Gowganda areas » District of 
T'imiskamingo, 1, group of mines in Coleman township , including the Beaver 
and Temiskaming m,i,n©s, was acquired in 1955 » a:nd the O'Brien mine in 
1958. 
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Agamil.o:Q. P:ropeTty 

fh© AgaunlcO' property is lo'Cated In Buck© townahip. District 
of TimiskaDiingt In I966 two diaiiond-drillholes totalling 1,220 feet were 

completed from eurfacao 

Cart Lake Property 

ffe© Gart Lake property eompriges elalra HL 406, approximately 

151 acre© J, a:nd claiiJi EL 4.04, 16B acrei in Colenan township,, District of 
Tiiiiik:aalng,e 

'Opierations progTeased froa Janua'ry to Deeembar I9660 Develop- 
ment work consisted of 575.. feet of drifting and 575 feet of raisings 
Total d©v©lo;piient footage to 31 Deoeiiber 1966 on the lO'O- airi 185-foot 
levels was as follows: 1,359 feet of driftsi 250 feet of crosseiats|: 
4'nd 531 f»ot of raises^ Some 9 diamond-drillholes, totalling 2,552 
feet, were completed from surface, and 35 holes, totalling 6,341 feet, 
were eoiipleted from underground g 

Some 6,096 tons of or© was hoisted and treated in the Ponn 

an/ 

Lode and Christopher PrO'Perties 

The Christopher mine adjiO'ina the eouth boundary of the Cobalt 
.Lode mine, in lot 2, concession III, Coleman "lownshipi the properties 
comprise claims 106, 1970, 9, 535 and 1923'0 Operations progressed from. 
Janua'ry to April 1966* 
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I^© Cobalt Lod© aM Christopher shafts ar© comi,©e:ted on, tho 
400-.fO'Ot level and the nearby Brady Lake l0'« 4 shaft , leased from 
Silver-Mllleri connects with the Cobalt ^Lode ehaft on the SOO-foot 
level o Mining operations in I966 were on the Christopher property^, 

ThmTm was no d©v©lopn,ent work eompleted in 1966 ^ Total 
develo'pient footage tO' 51 Dee«raber 1966 was as follows: 16,242 feet 
of drifts I 5t'0'54 feet of crosscuts, 14f932 feet of raises on the 
Christopher property; 10,255 feet of drifts, 4,955 f©«t of erosseutsj 
6,183 feet of raises on the Lode propertyo 

A total of 2,955 tons of or© was hoisted from the Christopher 
property and trucked to the mill. 

0' Brian PropertY 

Nlpisslng-O'Brien Mines L'imited was inco'rporatod in. Janmary 
195 2. c, The company acquired the properties of M., J* O'Brien Linit'od, 
and Nlpissing Mines Company Limited in eoneessions ¥ and ¥1, Coleman 
township, District- of Timiskamingo. 

Mipissing-0''Brien Mines Limited operated the property until 
June 1958 » when claim RL 405 comprising 152 06 acres was purchased by 
Igitleo Mines Limited. Mining operations eontinuod at the 0''Brien mine 
from, January to July 1966,6 

Development work c:onslsted of 121 feet of drifting, 9Q fset 
of sub-drifting, and 180 feet of raising# Total deYelopment footage to 
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51 D©c:©inb©r I966 was as followas 11,241 feet of drifts; 5,758 f©et of 
stib-driftsi 2,314 feot ©f crossctits| 12,118 ftet of raises Some 48 

dlamoM-drlllholes totalling 6,855 feet were completed from imdergroTindo 
Total of 5,258 tone of or© was hoisted' 4nd millod. 

Miplsslng 407 Property 

The- property comprises cla:lm, KL. 407 1 408, 92 and 110 located 
in Coleman tO'imship, wh©r© th© v©rtlc.al, two eompartmont 407 shift has 
a depth of 460 feet below the collar,. Th© shaft, located in high ground, 
is north of the Silverfields property and abomt 500 feet from, th© high- 
way passing th© Glen Lake silver propertyo There is also th© verticil ^ 
tW' eompartment No. 150 shaft soma 525 feet deep loc4ted ob claim, HL 407, 

Operations progressed thro'ughoiit 1966,^ Developme'nt fo'otage 
consisted of 1,855 feet of drifting, 85O feet of s.ub»drlf ting , 860 feet 
of crossctitting and 750 feet of raisings Total developmeht -fdotag© to 
51 December I966 was as ,followsi 4,,a'99 .feet 'of 'drifts; 948 feet of 
sub-drifts| 6^573 feet of crosscuts|: 2,288 feet of raiseso Soie 264 
diamond-drillholes,, totallirig 18,754^ feet were completed fro,ii undor- 
ground in I9660 

Foster Property 

Bbi' Foster property comprises elaim"Moo, '66 located in Coleman 
township, District of Timiskaminga 
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JE3cploratO':ry work in I966 co^nslsted of the completion of five 

dianond-drilllioles totalling 2,466 feet from surface^ 

Pemi Mill 

The Penn Mill operated from 5 January to 30 December, I9660 

Produotion 

the follO'Wing la taken from the eompany annual report for the 
year ending 31 December, 1966,. 

'fhe nain soiirce of prodtiction during 1966 was from 40'7 shaft 
which, is now producinf ore from, throe leveliio Stoping on, the thl:rd 
level has produced very rich ore frou veins of limited vertleal 
dimenslonao. The Cart Lake No,o 2 shaft produced a modest tormage of 
or© up until the end of the yearo The Christopher a^d 0''Brien, properties 
produced a small tonnage of ore before being closed down early in the 
year,e 

'"The average monthly production for 1966 was 66j84,5 ounces 
'The decrease from the previous year is a result of reduced production 
due to the phasing out of two produeing properties o 

The following is a comparative eummary of the main production, 
ltem,ss 



n 







1966 


1965 


Silver prodiiced 


oz« 


802,151 


1,101,932 


Cobalt produced 


Ibo 


71J79 


95 ,257 


Gross value of metals sold 


$ 


1,085,288 


1,486,653 


Gross value per omnc© of eontaln#d 

silver 




If 35 


• 1.35 ! 


Total iiilla4 from coppaijy proportifB 


tons 


47 ,550 


70,975 


Custom ore nilled 


tons 


lt790 


38,051 


Total milled 


tons 


49,340 


109,026 


Total hoisted 


tone 


46,848 


74,198 


Calculated head silver 


oSe/ton 


17 0,69 


16 0,40 


.Re€ov©ry silver 


oze/ton 


16o87 


15.53 


Extract ion ©fficieney 


percent 


95.36 


94.64 



Tailings Reclamation, Proieet 

1 in.lll lO'Cated on the south shoTe of Cobalt Lak'© has boon 
rehabilitated and equipped to recover silver from, an estimated one 
,Biillion, tons of tailings avera,ging about 4 ounces per ton^ 

A, barge on, the la,ke is used to pump the tailings to, th# m,ill 
at a rate o,f 1,000 tons per day whe.r© they are processed by- grinding 
and flotatlon.e 
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A satisfactory test run was made in Oeto'ber resulting in an 
indieated reeove'i^r of 75 o 7 percent o, 

It is planned to us© the peTsonnol from the Pann Mill to 
operat© the tailings mill from May to October, after whith tim© freezing 
conditions make it difficult to pump tailings o The Penn Mill will run 
during the winter months on a higher tonnage basis, supplied by or© 
stockpiled during the summer months plus current mine productiono This 
will result in a more efficient operation^ 

The average number of ©mployees at all operations was 123 - 57 
underground and 66 on surfaeeo G.« ¥. Kirk is the mine manager «, 



Production arf Proc'ess Data 

Mine Production (Tons per day) 

Mill Production (Tons per day) 

Qnantlty of Tailings (Tons per day) 

Chemical process reagents 
used and quantities 

Volume of water pumped to Mill 

Source of Mill water 

Point of Discharge of Tailings 

Point of Diseharg© of line Water 
Approximate ore assay 



Tailinps Reclaim Mill 

.in 

1,00'Q 

ifi 

Xanthat© - Oo5 Ibo/ton 
Frother - 0^2 Ibo/ton 

550,000 gpd 

Outlet from Short Lake 
lorth End, of Cobalt Lake 

4 ounces per ton silver 
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ProdmctlQii and. Process Data 

Operating SehedTilei 

Noo of Employees - 67 

lo. of Shifts « 10 

Days per week - 5 

Hours per day - 16 



Tailings Reclaim Mill 



Production and Process Data 

Mine Production (Tons per day) 

Mill Production (Tons per day) 

Quantity of Tailings (Tons per day) 

Chemical process reagents 
used a,nd, quantities 

Supplier of Chemical Reagents 

Volume of water pumped to Mill 

Source of Mill water 

Point of Dlseharge of Tailings 

Point of Dlscharg© of Mine Water 

Approximate ore assay 

Ope rat ing Schedule : 

No. of Imployees - 20 
No. of Shifts - 18 
Days per week - 6 
Hours per day - 24 



Pe,rm Mill 

250 

360 

355 

Xanthate » 0.4 lb. /ton 
Frother ^ 0.02 lb. /ton 

Cyanamid 

150,000 gpd^ 

Giroux Lake 

Glen Lake 

Le H,eup Lake 

20 ounces per ton silver 
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DEER HORH MIHES LIMITED 
Deer Horn Mines Limit ©d waa inoorpo rated in Deeembor 1950', 
with an authorized capitalization of 5 i 000, 000 shares of $1 par value, 

of which 4i935f005 shares 'have been issued^ The directors and officers 

woros G. E* Buchanan, prsrsident and director! A. J. FortenrSs, vice- 
president and director; Frank Cadeaky, seeretary-treasurer and directori 
I# B» Sheriff, and Noraian Lamport, Directors. The head office is at 
Suite 505, 565 Bay Street, Toronto 1, The mine address is Box 739, 
Cobalt. 

Deer lorn Mines Limited leased then purchased in 1963 » the 
Crosswise Lak© O'Brien property froffl Agnieo Mines Limited. The 
property consists of 14 claims in Colenan township. District of 
Timiskaning, about 1-1/2 miles east of Cobalt. 

'The mine operated from 5 January to 30 December, the mill 
from 3 January to 29 July 1966 « 

A total of 2,006 feet of drifting., 380 feet of ero'sscuttlng 
and 1,398 feet of raising was couplet ed in I966. Total development 
footage to 51 Decefflber I966 was as follows i 48,797 feet of drifts;, 
16,206 feat of crosscuts; 18,108 fe©t of raises » Some I84 diamond- 
drillholes, totalling 24,224 feet, were drilled from underground*' 

A total of 13 > 353 tons of ore was hoisted; 15,695 tons were 
milled at an averag© of 90' tons p#r working day from 3 January to 
29 July, 1966. 
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The following is taken from the company annual report for the 
year ending 31 Decembers 1966s 



Smnmary of Production 



1 




1966 


1965 


1964 


1963 


Ore hoisted 


tons 


13, ,533 


26,183 


26,951 


30,257 


Or© milled 


tons 


13,695 


25 ,092 


27,690 


29,584 


Silver recovery 
per ton 


dz«: 


13.0 


12 o 7 


15 o 7 


25«5 


Total silver 
recovery 


0'Z'«. 


177,739 


319,532 


435,417 


i 

749,937 



Exploration and Development 

Sqplorationj development and production were continued through 
to Augusts Then it was decided to suspend milling operations, reduce all 
eostrS and concentrate on developing sufficient ore to sustain milling at 
its more efficient capacity rate and improve the grade of mill rock being 
process ©do 

Extensive e,xploration from the existing underground workings 
has been carried out north and south of the tao'wn ore zonej, but to date 
th© success has been confined to this zonso The production in recent 
years of approx:imat©ly 5,000p0CiQ ounces of silver has been taken from 



new occmrrenees lying near ©xlistlng workings east of the shaft atove the 
800- foot level. 

With the deepening of the shaft to the 900-foot horizon, the 
downward ©xtension, of this zone to the northwest has now become access- 
Ibl© for exploration and development. The main drive on the 900-foot 
level has been following a very strong vein structure for 500 feet and 
has recently opened iip a section of or© about IJO feet in length along 
the Crosswi,se Lake Fault. This new structure is located approximately 
under the centre of Crosswise Lake,. It strikes northwest parallel to 
the shoreline towards the Qiie«n Alexandra claim, also O'Wned by Deer 
Horn a,M reiaains totally une:xplored in this directions Although some 
exploration is being carrie.d out on other potential oTe structures,, the 
main ,aeeent is now on developrient of this new ,structu,re* 

The average number of employees was 43 - 29 underground and 
14 on surface^ G, ,A,. Smith was mine manager and J. ,E. Arm,strong,s, the 
consulting engineer,* 

Production and Process Data 0''Brien Mill 
Mine Production (Tons per day) 100 

Mill Production (Tons per d,ay) 100 

Quantity of Tailings (Tons per day) 98 
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Production and Process Data 



O^'BTien Mill 



Chemical process reagents used, 
quantities and suppliers 



Volume of water p'Uiiped to Hill 
Source of Mill water 
Point of Discharge of Tailings 
Point of Discharge of Mine Mater 
Approximat© ore as say- 
Ope rat ing Schedul,e S 

No» of Employees 
No."''" of Shifts 
Days per week 
Hours per day 



Soda Ash - 0.4 lb, /ton - Allied 

Chemical 
Xanthate - 0«4 Ib^/ton - Cyanainid 
A© refloat 

#208 - 0.02 Ib./tO'n - Cyanamid 

# 25 - 0.04 lb. /ton - Cyanamid 

# 65 - 0.2 lb,/tO'n - Cyanamid 
Copper Sulphate - O^^O? Ib^/ton - 

Canadian Refineries 

72,000 gpd. 

North- end of Peterson Lake 
North end of Crosswise Lake 
East side of Crosswise Lake 
10 ounces per ton silver 

Mine Mill 
26 12 

2 5 

5 5 

16 24 



GLEl LAKE SIL'VER MI'BES LIMITED 
Glen Lake Silver Mines Limited was ineorporated In June I960 
with an authorii.ed capitalization of 5 f 000, 000 shares of $1 par value, 
of which 5|100,0€'5 shares have been issued.o The directors and officers 
were: Frank Cadeeky, president and director | A, J« Fortens, vice-president 
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and directO'ri B.^ M, Apple ,p s©cretaTy-treasui*t'r and directO'Tl ¥» P^ 
A'PHBtrong and F» MGCluney,, direqters^ Th© head O'ffie© is at Suit© 5059 
565 Bay Street, Toronto 1. The min© address is Box 5909 Cotftlt^ 

The property J comprising 2 elalms in Colieman townihip, District 
of Timiskamingj was fo marly known as the Bailey pineo It is located en 
th© west side of Glen Lake, about three miles aoutheast of Cobalt,^ 

Mining and milling operations progress©!^ from 3 J&nu@,rj to 

30 December, l'966o 

Development work c:onslst©d of 128 feet of driftingt 654 feet 
of erossaiattlng and 274 feet of raising.^ Total deTelopfflent footage to 

31 Deeember, 1966 was as follows; 5f7T4 feet of drifts; 6,249 ft@t of 
crosscuts! 2,111 feet of raises^ Diamond-drillin| in I966 cpnsisted of 
72 holes, totalling 10,590 feet from mndergrQundo 

A total of 5»397 tons of ore was hoist e^^; 5,574 tons were 
milled; the mill averaged, ineliiding custoii milli|ig» 122 tons per 
working day. 

The following is taken from, th© eompany annual report for the 
period froa 1 August, 1965 to 31 July^. 1966 o 

Production 

Production has eom© froin both Glen Lake and Hih©*, The or© 

from each property is nilled separatelyo 



1 August 1965 to 31 July 1966 

Glen Laka-Bail'©y Mine 

Milled ,•.......,.,..,.».*,= tons 4f010' 

Tails o «•..,.»...««. o « « . o 0. oz ,. 6 .,657 

Average mill beads « s . a * * .. « oz , /tO'n 70 o 53 

Recovery ^ o * « . * • o, « « .. ». , , «. « « o percent 97 a 64 

Prod'u.ctlO'ni 

September .,.«»....«., oz ^ 46 , 084 

October .,,.,.»..,,.. « oi-o, 8,986 

Di©.c,©eb©r „ o . o * ....».«, o o 02 ^ 35 »519 

Janua ry e * « « . . ,,,..».» oz t 8 ,420"' 

June .,..,........*,.. o » az„ 75 »125 

July .0 »...,...,.«.... oz. 102.069- 

Total silver .... oz. 276 ^204 

Total silver production 1 AufJSa to 31 Aay/66 - 2^746,182 oz« 

1 August 1965 to 31 July 1966 

• .. Hihe-Glen Lake Subsidiary 

Milled ..•,,..«.....*...... o tons 52,065 

Tails ....................0 m, 30,873 

Average mill heads co^b. b.-#o o«.o/tO'n 54 b 57 

Eec.ovory ,.»,., • , . .. . . ^ * « . • ^ « .^ percent 97 . 21 
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Hiho-Glen, Lake Smbsidiary 
Proiductdon! 

Au,giist (1/2 month) «*,. ,0. .« oza . 65f832 

S.©pt©]ibor 0. # ^ « « « , „ » » ♦ . o o oz p. ^68 , 979 

October ^ «*«»», 0. « o. ,•. o»., o oz o 118 ,,751 

lovenbor , « ^ * « * » o . ., * » o . e oz o 105 1 749 

Daeefflber o « * o » * « . » ,. » « « <> <» oz o - 71 f 513 

January oooe®oo»o»es.9 0'*eo. ©■■i» 102 J 032 

F©bi««.a'ry «o. , o « ...o e .« . . . 0. oz... 104,912 

Hal'G.iri o O' o e o » p o o o Q' » iffl O' e o • 6 « OZo Xc.^ I J^'^'W 

April o . . , . o . . . * « o « o. * o o o . .©a « 105 1 460 

May ,..,., „<,.«...„,o....o« oi... 100,780 

Jmn© .^, o .. «■ <. Q. o 0, « o , • o . * <, . 8. « » oz o 54 1 299 

July .,..o,«... .,.o.«.o,«o., Qi* 60.219 

Total silver o«o.... q*.o 1,078,480 

Total silver prodnction 1 Aiigo/64 to 31 July/66 - 1,927 s 535 0%. 

Product ion from both mines: 

1 iTago/65 to 31 July/66 o «, ^ » o.^<, o...,-o« oe, ozo. l,,354f6B5 

Prior to 1 August, 1965 o... « .., .. »oo o,. . 3,316.835 

Total silver production s both mines 0. -■osa, 4} 675 $518 

Silver production,, both mines - 

iionth o,f July I966 o o.. .. « « « . * . .^ 00 oZo 162,289 
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Diamond-drilling in the HihO' Cleopatra mine- shows the down- 
ward extension of the 'variO'Us veins to be carrying silver values^ Thr©» 
intersections below the 117 or Patricia vein showed hlghgrade silver 
veins «. A new crosscut is to be driven from the 233-foot level of the 
shaft which is 50 feet below the second or IBJ-foot levels Th© various 
veins will be developed at this new depth,. 

Stop© preparation at the Hiho Giroux Lake Mine is continuing 
along the 457 fe#t of or© found, on the 291-foot, level below Gipomx Lake,, 
The vein shows native silver and excellent grade of or©,^ 

Th© average number of employees was 31 - 16 underground and 
15 on surfae©. M« C» Halstead is the General Manager, 

HIHO S.n,¥ER MINES LIMITED 

Hiho Silver Mines Limited was inco:rpo rated in Februa'ry 1963 » 
It is a wholly o^wned subsidiary of Glen Lake Silver Mines Limited ^ with 
further details as to directors, officers and operations recorded under 
Glen Lake in this report. The head office is at Suite 503, 365 Bay 
Street, Toronto 1. The min© address is Box 590', Cobalt. 

The property comprises 430 acres in Coleman and Gillies to'wn- 
shipSs District of Timiskaiiings, 

Operations proeeeded from 3 January to 50 December, 1966^. 

Development footage consiated of 1|488 feet of drifting, 



l,,578-fo«t of erDasc:utting| and 587 feet of raisings Total development 
feotag-© to 31 Dec^emberi, 196>6'Was 4s90'9 f-«et of drifts ^ IJOQ feet of 
er©sseiits -and 587 feet of raises^ Diamoiid-drilling consisted .of 190' 
holes totalling 27 1688 feet from ttndergrO'Und and 9»438 feet frQii surfaee. 

A total of 38,277 tons of ore was hoisted j 31f468 tons, were 
custoii Milled at Gl©n Lake a 

The average number of employees was 71 - 45 mndergroand. and 
28 on sarface© M» C. Haletead is General Manager „ 

Kerr Lake^ ,g»ip»rty 

Draining of Kerr Lake is proceeding prior ,to reoo,nia_encp,iient ■• 
of mining operations.^. The ore sto'ckpiiled at this site is b4lng trans.-p 
port.ed to the La lose .Mi,ll" which Hihp is purehasing fro.i|." -Silver Town,.D, ■ 



.Production and Process Data 
.Mine Frodnction 
'Mi.ll Prodiietion 
'Quantity of Tailings 



Chenleal process reagents 
used, quantities and suppliers 



Volume of water plumped to Mill 

Soiiiree of Mill water 



2,871 tons per month ( average) 

2,62.2 tons per month ( average ) 

10'9,000 gallons per month 

) C.I,X» 51 - 0..28 Ibo/ton » Col. La 
) Dowfroth #250' - OoOl Ibo/ton - Dow 
) Chemical 

Soda A.sh - Oo34 lb.. /ton - Cobalt 

Eefinery 
lero^fl.oat #25 - 0.,16 lb. /ton - 

Cyanamid 

125,000 gallons per month 

lorth end of Glen Lake*. 
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MOTE ; th© above figiures are fo^r Hlho and Gl©n Lake, Hiho is purchaging 
the La lose Mill from Sil¥©r Town in O'rder tO' mill ore from the 
Kerr Lake atockpile,. 

B. c. McAllister - buffalo^ lease 

E. C. MeAlllster and his partner, A, Po Cloutier, are operating ^^ 
by leas©,, the Buffalo property which comprises stm© 40 acres in Coleiian 
township, Dlatrlet of Timiskamingo The address of the lose©© is Box 2'85, 
56 Jamieson Street, Cobalts 

Work eontinued from 1 June to 3I October, 1966,e 
A vein intersected by previous drilling is being explored by 
sub-drifting from an old stop© 50 feet below surface; some 50 feet of 
drifting, and 20 feet of crosscmtting had been completed at jear end* 
Surf ace trenching some 200 feet long, averaging 5 feet in depth arri 
three dlamond^drillboles totalling 215 feet from undergroimd,, had also 
been coinpleted, 

SIL¥ERFI:ELD,S MIMIMG COHPORATIOI LIMITED 
Silverfields lining Corporation Limited was incorporated in 
September 1962 with an authorised capitalization of 3,000,000 shares of 
ll par value of which 1,500,005 shares have been iasueds 'The direetors 
awi officers are? !» B* Keevil, president and direetori Stephen, Kay, 
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vice-president and director; Sir Michael Butler^ Bto j secretary and 
director; J* H« Hlrshhorn and D* A* Perigo-e, directors ; J'« B« Anderson, 
general raanagor; J« !» Westell,, treasurer^ D'^ S. BrO'im, assistant 
secretary 0. The head office is at Suit© 10€iO, 11 Adelaide Street Weet^, 
Torointo l,o The mine address is Cobalt* 

The property eonsists of four clainis comprising 67 acres In 
Coleman townshipt District of Timlskaming. This, was formerly tenowi as 
the Alexandra propertyi it is'- located' between Glen^ Lake ' Silypr Mines, 
airf. Silver Sumiit Mines on Diabase Mountain, 

Mining and milling operations continued. 'thiTQiigho'ut" 1:96.6 # 

Development footag© in I966 coniisted. of 5-»234 feet- of ■ dmf ting, ,, 
937 feet of crosseutting, and 295 feet o-f raising^, T^tal. develDpinent 
footage to 51 December, I966 was as fo'llowa.t 12,258 feet, of drifts; 
5,796 feet of crosscuts; 1,221 feet of raises a Some ,250 diamond- 
drillholes tot,alling 25,589 feet were com,pl©ted from underground* 

Some 72,302 tons &f' ttr© was lioi,stedi 74»847 tons were milled 
at a daily average of 205 tons^ 

The following is taken, from the. coMpany annual report for the 
year ending 31 August, 1966,0 

Production 

Custom .milling' was continued until December' 1965, with 11 ,,7 50 
tons being treat ©d,^ For the remainder of the fiscal year, or© was 
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liilled in th© company mill which treated 53 9554 tons during th© periodo 
Follo'wing tuneup of th© circuit, the mill has O'psrated satis- 
factO'Tily and capacity is now:-rated at 230 tons per dajo 

im mi 

Ore milled o o. o ..^ . o o ........ . ton 659 064 57 s 041 

Silver recovered o .. *. a . « « .o. . ton 1^425 ,971 1,232,367 

Tailings » o •»« <,o o« o. ^ ^ . « . .o. ozo./ton 0o41 0o69 

Calculated heads »,„,». ,.«o o o z o /ton 22629 - ' 33 » 96 

Recovery « * i «, , o ^ .-• ^ o a. c ^ « o e « percent 98 « 10 ■- ■ 97^, 97 

In addition to th© silvers, 65,609 pounds of cofcalt and 80 ,,098 
pounds of copper were produced o 

Lower costs due primarily to higher tonnage' milled and operatiO'n 
of the company' s own mill have permitted lower grade material to be mined 
at a profit o This policy is reflected in the reduced grade of or© milled 
during 1966 as compared to the previous yearo 

.Operating Costs 

The following is a eomparftiv©,,. analysis of .operation e^Qstar^per 
ton iilUedt 



1966 196^ 

Mining ......,*..». ..,o ... oo „...*,. .«.o. *»«.... . I 4:a3 $ 6.O3 

Bailing ........ o, .0 ,», ... .0 « 0, »....,..,»« 0, . . , o . 2.45 4.42 

E3cpl0'ratd,on and development 0. o«eo ..«.««•.« ^ « * =.. , 3 « 67 4<» 26 

Mine general and administrative expense <,o»,. ,, . 1,59 2o01 

Head office and corporate e3cp#nse » .» e. # .9 • . « * * » , Q«6Q 1^01 

Cost ^.©r ton milled ,„.,,,..,. o ,..« ,. « . . . 112 44 $17 - 7 3 



Ejcploration 

Diamond drilling in th© mine area i^as largely confined to 
exploring the vertical extent" of the main veln^ Detailed drilling to 
the north and' south of the lo« 2 vein over a 60'0-foot strike length 
indicates the upward extension of the vein system, through the quartzlte 
horizon^ This extension ranges 70^ t-o 90 feet above the third levolo. 
Ore values are erratic, although th© structure is generally strong with' 
distinct contacts in the wallSo 

Drilling below the fifth level on known, veins indicates vein 
penetration in the range of 100 ,f©e|;.s Ore values extend about 35 to 50 
feet below the fifth level on at least three veins ^ 

A dTiUing programme was carried out in the southeast section 
of the property by drilling froin thf underground workings of the Hiho 
property,^ Several ore sections were encountered at and below the third 
level horizon. These Mill be explored later by crosseutting from the 
present Silverfields workings,!, 
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Ore Raserves - 

After the milling O'f 65,084 tons during ; 1966, indiGated or© 
reserves were still maintained at the level of previous years ^ In 
addition, broken ore reserves now total 2'9s400' tonso 

The average nufflber of employees was 82 - 46 underground and 
36 o^n §urf'ae:et. W, C, Summers is the Mine Manager =. 



Prodiaetion and Proceas Data 
Mine Production (Tons per day) 

Mill Production (Tons per day) 

Quantity of Tailings (Tons per day) 

Chenical process reagents 
used and quantities 

Supplier of Chemieal .Reagents 

Volume of water p^ump'Sd to Mill 

S©ure:e of Mill water 

Point of Discharge of Tailings 

Point of Discliarg© of Mine Mater 

Approximate ore assay 

Ope rat Ing Schedule s 

lOo of 'Ifflployees - 75 
lo. of Shifts - 21 
Bays per week - 7 
Hours per day - 24 



Silver Smnmlt Mill 

329 

255 

230 

Xanthate - 0'.5 Ib^/ton 
Frother - 0,.0'2 lb ^ /ton 

Cyanamid 

28a,,00'0 gpd 

South- oast end of Cart Lake 

South-.west end of Cart Lake 

West side of Glen Lake 

50 ounces per ton silver 



SILVER MILLER MIMES LIMITED 

•Silver Miller Mines Limited was inco'ipO' rated in January 1946,, 
with an authorised capitalizatlo^n of JsOOOjOO'O' shares of ll par value; 
in 1952 the number of shares was increased to 4f0'00,0€'0; in. 1^.5 to 
5|00'0s,00'0 and in I96O to 7s 000, 000 of which 6, ,646, 181 shares have been 
isisuode The directors and officers weres Murray Cooper, president and 
direetori. Cs G« Gray, vice-president and dir©ctor| J. M. Wainbergj 
eeeretary-treasurer and dir©ctor;: H. B* McLean, Mine manager and 
director; E. F. Griffith, E. F. Purnis© and ¥, A. Carter, dlreetors. 
■The head office is at 714, 62 Eietaond Street West,, Toronto 1, Th© 
mine address is Drawer 250,, Cobalts, 

The property fomerly known as Conisil Min,©s,, consists of 
about 270 acres in Coleman to'wnshipi District of Timiskaming and 
co,mpris©s th© following properties s Conisil, 40 acres | Hargraves, 80 
acres; Marger, 90 acres; Gem,, 20 acres; Badger, 40 acres e 

Mining operations progreased from 1 January to 51 December, 
1966. The mill was idle. 

Development work in I966 consisted of 56 feet of erosseutting 
and 17 feet of raising,, Total development footage to 31 Dec©rab©r,| I966 
was as follows: 3»798 feet of drifts; 1,279 f@©t of eroescuts; 3,356 
feet of raises o Some 20 diamond-drillholes totalling 12,275 f©et were 
completod from undergrounds. A total of 263 tons of or© was hoisted, 
and st o ckpiled » 
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'The .avo]rag« nuiaber O'f employees was 5 nen on surfaee; Ho B» 
MeLernn ±s the Manager e 

SILVm REGEMT :MI1ES LIMITED 
Silver Regent Mines Limited was inc:orporated in Janiiarj 1962 
with an aut^iorized capitalization of 5sOOO,OOQ shares of no par valti©, 

of whieh 5»025,005 shares have been issmedo The dlreetors and of fleers 
were: G«. Eo Biiacbanani, president and direeto'r; A. Jo FortenSp vice- 
president and director I N.. Bo. Sheriff and M^ M« Lampo'rts directors; 
Frank Cadesky, seeretary-treastirero. The head office is at Suite 505,, 
565 Bay Street J Toro^nto lo The mine address is Cobalt o 

The property eomprlses nine claims,, about 400' acres, located 
in Buske and CGlofflan townships, District of Timiskamingo It includes 
the former Genesee property and an adjoining property, leased from 
ignieo Mines j fo'rmerl|r: teown as iipissing Norths 

Operations progressed from 1 January to 31 Deeemberi 1966 o 

Some 26 diamond-drillholes totalling 7f0'31 feet were completed 
fron_ surface and, a total of 17 s 586 f®et of diafflond-drillhole,s was 
completed from underground in I9660 

Underground diamond -drilling was still in progress, and 
ineluded long holes on the S'O'O-foot level being drilled into the Silver 
Belle property to tto :iouth of the Genesae, as well as surface drilling 
on the iipissing iorth ela'lm. 



Th© diaMond-drilling was by eontraet, under the dipoetioe of 

J« E« A'tmstrongs Manager a 

,SIL¥ER TOW MINES LIMITED 
Silver Town Mines Limited was incorporatad in January 1963 
with an authoriz^ed capitalization of 5fOC)0:j,00'0 shares of ll par value, 
of which 3i967,,50'5 share-s have been is sued o The direst ot'S and officers 
wares Jo To Araott, president and director; A^ J, Fortens, vie©- 
presidont and director; Fra:nk Cadesl^',, secretary-treasurer and director; 
lo W, Lamport a;nd R, Jo Murphy, directors^ The head office ie at Suite 
5'0'5, 565 Bay Street j, Toronto la The mine address is Box 80'Oj Cobalt,, 

'-The property eomprlses about 258 aeroa and consists of several 
claims adjacent to^, and embodying Peterson Lake, in Coleman township, 
District of Timiskamlngo 

Operations proceeded from 16 June to 31 Deeemberj, 1966 «, 
The property was reopened during the sumaer after being 
doraant since October 1964 «• A new headframe was erected at the old 
Peterson Lake Noo 1 shaft, the mine was dewatered and a hoisting plant 
Installed and surface buildings constructed o Escploration and develop- 
ment has been confined to the 200'- foot level | the sinking of an inellned 
winie f:rom this level was started o The company purchased the old La 
Rose mill from Silver Miller Mines Linited, but has sold th© mill to 
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HihO' Silver Mlnee Limited aM will mill its or© in th© Deer Horn - O'Brien 
Mill. 

Development work in 1966 consisted of 64 f©et of drifting, 132 
feet of erosscuttingvani'' '95 feet of raising.. Four diamond-drillholes ^ 

totalling 844 feet were completed from, imderground. 



Produotlon and Prooass Data 

Mine Production 

Mill Production (Tons per day) 

Quantity of Tailings (Tons per day) 

Cbefflieal process reagenta' 
used and quantities 

Supplier of Chemieal Reagents 

'Volumo of water pumped to Mill 

Sou re© of Mill water 

■Point of Discharge of Tailings 

Point of Dlsc:harg6 of "Mine Water 

Approximate or© assay 

Operating Schedule t 

Io.o of Employees - 29 
No« of Shifts - 10 
Days per week - 5 
Hours per day -' 16 



2,,0Q€' tons (July and August 196?) 



East end of Peterson Lake 
B±l.wmTt 27 O'Unees p«r ton 



MOTE ; There is m mill at this site. Ot© will be euetom milled at 
the O'Brien Mill. 



SUmUET CONTACT MllfflS LIMITED 

Smdbury Contact. Mines Limited was incorporated in October 
1927 with an authorized capitalization of 6 .,,000, 000 shares O'f ll pi^r 
valu©, of which 4, 955, 000 shares have beo'ii issued. The dl:r©c:to.rs and 

officers were'S Paul Penna, president aM director; Julius Osheroff , 
vice-president and director; W« L^ Ho'garth, Jr.. a'nl C. P.^ MeT'agu,©, 
directors.; E,.9 F,. Righton, .secretary-treasurer^ The head office is at 
Suit© 1101,, 365 Bay Street, Toronto 1; the mine address is Bo,.3e 9, 
Cobalt. 

The property, formerly known ,as the Proviacial Mine, consists 
of approximately ,40 acres in Gillies Liinit.,, District; of Tim^iskaraing* 

Ope,rati.ons progressed from 1 January to Jl Dece,raber, I966,, 
Development work consisted of some*' 32.0' feet of drifting., 410' f^et of 
crosscuttlng .and 165 .feet of raisings §om© 5§ d,iam©nd^4pi.llb.ol:®#- 
tot.a.lllng 12,225 feet were co.inplete..d from uMerf:rQund.B 

.Some 500 tons of ore was hoisted ai^id ,stoekp'ila.d.i 

■The average number of employees was 6- .- 4 u,.ndergr%iind and 2 
on surface I Lo Jo. Cunningham, was Mine M.anagera, 
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The Future 

Is already stated , exploration and developmont ar© proceeding 
and aeveral properties are -being rehabilitated^ Although it is not 
posa-ible to make predictions for further ahead than the immediate 
future, the e¥er widening gap between prodiictlO'n and, consumptioin of 
silTrer will undoubtedly lead to higher prioes for the metal, which 
should gtimulato greater interest in the campo 

Wiile it is believed that production of silver at the cainp 
will never again approach that of the ©arlj years, solidly based 
steady activity is indicated for the foreseeable future © 
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DATA SHEET COBAL.T AREA MIMS 





Date of 


Date of 






■" 






Name of Mine 


Start Up 


Close 


ffinlng 


Name of Mill 


Yearly Mill 


Tailings 


Tailings 




or Renewed 


DO'Wn 


Tonnage 




Tonnage 


Disposal 


folmne Cu,. Idso. 




Operations 




Yearly 






Area 




Agnieo Mines 






:. 






Glen 




Limit ed 


Jano, 1955 


. . „ 




Penn 


47,550 


Lake . 


58,60'0 


Cart Lake 




Dec. 1966 


6,096 




6,096* 






Agaunico 




June I960 


©.Drilling 




Nil 






Cobalt Lode) 




Ma.r« 1966 


2,950 




2,950* 






Christopher) 


■ 


■ ¥kt. ■ 1966 












O'Erien 




July 1966 


5,260 




5,260* 






■lip,o 407 


June 1'96'5 


_ 


29,950 




29,950* 






Tailings 






180,000 


Agnieo Tail- 


180,000 


Cobalt 


146, 0€0 


Mill 




, 




ings Mill 




Lake 




Beaver ard 
















Timlskaiaing 




Mov. 1958 


i 


! 


„ 


1 


1 


Chitaroni 


Septo 1962 


=_ 


-?^^-l/800 


Custom mill, ad 


_ 


H. 


» 


Ittnerals 


Lease Propc 






at Pe.Hn, 




■i 




Limited 


from Agnieo 




■ 1 












Little Mipe 










- 


Deer Horn 


Deco 1950 




13 ,300 


O'^'Brien 


13,700 


Cross Lake 


11,200 


Mines Ltd^ 
















Glen Lake 


June i960 




5,400 


Glen Lake 


5,575 


Glen Lake 


4,550 


", Silver Mines 
















Ltd. (Bailey) 














1, 



\0 



* These milled tonnage figures are included in the Agnieo (Penn Mill) tonnage total. 



Naine of Mine 


Date of 
Start Up 
or Eenewed 
Ope rat ions 


Date of 

Close 

Do'Wi 


Mining 

Tonnage 

Ie.arlj 

1 


lam© of Mill 


learly Mill 
Tonnage 


Tailings 
Disposal 
Area. ; 


Tailing.s 
'Volume Cu« Idso 




Hiho Silver 

Mines Ltd^ 

Universitj 
#5 Cleopatra 
Main 

Crown le- 

serve .and 
Kerr Lake 


Febo. 1'965 
June I'fS-r 


' 


38,^00 
200 tons/day 


Glen Lake 

La Eos© 

(Silver 
Miller) 


31,500 
200 tons/day 


Glen 
Lake 

Creek at 
lorth e'nd 
of Cobalt 

La.ke 


1 
.25,800 
160 per day 


O' 




Silverfields 
.Mining Coip^- 
L'imit^i 
(Alexandra) 


Septo. 1962 




72,300 


Silver 
Summit 


74,800 


Cart Lake 


61,000 




Silver Monareh 
Mines Limited 
(20th Centmry) 


June 1967 




Eixplo ration 


- 


" 


- 


- 




Silver Miller 
Mines Ltd.. 


Jano 1946 




260 


Stockpiled 


- 


■%i 


*■ 





lame of Mine 


Date of 

Start Up 
or Renewed 
Operations 


Date of 

Close 
Down 


Mining 

Tonnap'e 

Yearly 


1 
lame of Mill 


Yearly Mill 
Tonnage 


Tailings 
Dispo'Sal 
Area 


Tailings 
folume Cua Idsc, 


Silver Town 
Mines Ltd,. 
(Peterson 

Lake) 


Jan,o 1963 


; 


15;pQ'.00 (E,sto; 


O'Brien 
(Custom) 


15,000 


Cross 
Lake 


12,500' 


Sudbury Contact 

Mines Limited 
(Provincial) 


Oet. 1927 




,2,0€0 


Penn 
(Cuistoffi) 


2,000 


Glen 
Lake 


1,,,600 



IPPliDII 3 

AIALITICIL EISIJLTS 



AlALYTICAL RESULTS 



Safflple 
Nufflber 


5-Day 


SOLIDS 


pH , 


ARSENIC 


Cobalt 
.as Co 


Copper 
as Cu 


Nickel 
as Ni 


Silver 
as: Ag 


Sulphide 
as HgS 


Totil 


Suspc 


Dlsse 


Total 


Soluble 


1 


lo8 


54 


4 


50' 


7.8 


00 


0.00 


OoO 


O.OO 


OoO 


0,0 00 


0.0 


2 


3.6 


118 


11 


107 


8o3 


2.4 


0,59 


0.2 


Oo03 


0ol9 


<o..oa 


OoO 


3 


1.0' 


170 


1 


169 


7o6 


5.15 


1..55 


0.5 


0,03 


0.20 


<0.01 


OeO 


4 


2.1 


132 


49 


83 


8 a. 


lo8 


0.84 


oa 


0„05 


0,0 19 


<0.01 


0.0 


5 


1.6 


68 


12 


56 


8o2 


1..25 


■0„31., 


Ooi- -- 


Oo,03 


0.06 


COoOl 


0.0 


6 


3.2 


268 


171 


97 


8,o3 


le81 


0.25 


oa 


0.15 


0.«11 


0.03 


0.0 


7 


— = 


99638 


99468 


ITO 


8,a 


27.25 


0.15 


lo 


0.90 


0.87 


0.10 


0.0 


8 


4.4 


450 


572 


58 


8ol 


2.-38 


0.14 


0„15 


0,04 


0.14 


0.01 


0«0 


1 




How from Brief L,alre to Lake 'Cobalt. 














2 




Flow from Lake Cobalt to Mill Cr»6k 














5 




Water being piimped froii Kerr Lake to Glon Lake 












4 




Flow f ro'in Glen Lake to Giroux' 'Lake 












, 


5 




.Flow froffl Cart Lake to Peterson Lake 














6 




Flow from Peterson Lake at Crosawise Lake 












7 




Tailings from Deer Horn Mill (O'Brien) i 


bo Crosswl: 


se Lake 










-8 




Flow from Crosswise Lake to :Farr (Creek 















o 
to 



Sample 
lumber 


5-Day 
B,0'.D. 


SOLIDS 


pH . 


ARSENIC 


Cobalt 
as Co 


Copper 

as Cu 


Nickel 
as Ni 


Silver 
. ap. Ag 


Sulphide 
as I^:S 


Total 


Suspc 


Disss, 


Total 


Soluble 


■ 9 


J.8 


170 


114 


56 


8a 


0o48 


0.48 


0c2 


,0'3 


0.07 


0.01 


OoO 


10 


2.4 


176 


9d 


85 


8.1 


0.55f 


0*53 


O'.l 


Oe.25 


0,0'6 


0.01 


0,0 


_^^__:_. 
' 

' 


i 
i 

1 


- 






f 




! 

i 

! I 








r 




f 


Farr Creek iiiBedlately south of North Cobrit 










10 


Farr Creek at Lake Timiskaming 








j 




- 






"i 


1 


K' 













\J4 



AMALITICAL RESULTS 



Sample 
^ Niunber 


SOLIDS 


pH 


AlSEilC 


C D 


■■Total 


Suspo 


DisSo. 


Total 


Soluble 


1 
2 

3 
4 

5 
6 

7 
8 


7810 
6136 

196.048 

;•- 156 

184 

64016 

266 

' 250 


7566 

5796 

195738 

6 - 

3 
63716 

3 
14 


244 

340 

510 ^ 

150 

181 

500 

263 

216 


7.5 

8e0 

8,1 
7o8 
8„2 
8.0 
7.7 
To 9 


3o42 
11.8 
15.50 

0a80 

0o47 
101.0 

1.2 

6.65 


0o96 
0o59 
OoL5 
0.,06 
0o32 
0.55 
1.2 

1.53 


41v90€ 

6130 

7020 : 

^B 

12 

2490' ^ 
8 : 
8 


1 Mill .C;r®«k at cslvert under Ijghway 11 ! 

2 ■Farr Creek at brld,ge at Ctobs Lake 

5 'O'Brien Mill tailings ..dis^charge to Cross Lake 

4 Crosswise Lake sk defunct Agnico Property 

5 Peterson Liike M^E^ Comer • 

6 Tailinis dlsch-aj^e from Glen Lakes Mines ; 

7 Flow from lerr Lake to Glen Lake 

8 Flo'W from Glen Lake ■-t© Giroujc Lake 






Sampl'e 
Nmnber 


SOLIDS 


pH 


ARSEIIC 


C D 


Total 


Suspo 


Disso' 


Total 


Soluble 


^ 1 

10 i 

11 

12 I 

15 ' 
14 

15 
16 


\ 360 
:' 1150 

132200 
:■ 198 
i 274 

400912 
' 374 

52'8168 


94 

279 

13196O 

12 

1 

400586 

57 

5277'P 


266 
871 

240 
186 

273 

326 
317 
370 


7 '.7 
7.6 

8,4 

7.6 
IS 
8.0 

7-9 
80 


1«23 
1.92 

320. 
0.96 

0,32 

98.50 

2.40 

1.29 


0.38 
Oo32 
0.34 
Oo96 
0o32 
2,48 
2„40 

O.e50 


16 
12 

3640 

4 

4 ■' 
4630 

« 
6320 


9 Hilo IQnes (University Shaft) Mine water discharge 1 

10 'Silverfi'elds MiiM water discharg© ; 

11 Silirer 'Summit Mill tailings . - 

12 Fl'ow from Cart 'Lake to Peters'On Lake 
15 Silver Town Minas Mine water dischaTg© 

14 Agnico Tailings Mill Tailings 

15 Agnico Tailings Mill Min'e Mater 

16 Agnico Tailings Mill Tailings 



o 



Sample 

lumber 


SOLIDS 


pH 


ARSENIC 


C 0' D 


Total 


Suspo 


.Dlaso 


Tot-.al 


Soluble 


17 


272 


5 


267 


7o8 


lo45 


1.45 


4 

4 i 


18 


288 


1 


287 


7o9 


0o48 


■•0.48 


19 


200 


1 


199 


8.4 


0.48 


0,48 


12 


20' 


588 


54 


534 


8.3 


lo38 


1.38 


16 I 


21 

•i 


706 


506 


200 


8.1 


2o68 


0.80 


20 


22 


190' 


3 


187 


7o7 


0.59 


0o59 


16 


17 


Glen Lake iorth :Erf 








18 


Cobalt Eefinery ffwer flow to weir 








19 


Glro'ux Lake Iorth Side 








2t, 


Mill Creek discharge from Cobalt Lake 








21 


Farr Creek in Mo Cobalt area 








22 


Giroujc Creek South West comer of GirO''ux Lake 









o 




COBALT AREA 



1/4 .1/1 



1/4 



I/a 



3/4 MILE 



31 M/5 E 



1:50,000^ 



CANADA 



EDITION 1 
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Refer to 
this map as: 



31i/5 EAST 
EDITION liSE 
SERtES A 7S! 






O 

o 
< 

^ 33 



-'g o 



m a, 

m ^ 



10° 48' 

or 
192 Mils 



1* 01' 
or 

IB Mils 



Use diagram only to obtain nymerical valyes. 

APPROXIMATE MIEAN DECLINATION 1962 

IFOR CENTRE OF MAP 

Annual changg rtecreasing 2.0' 



GRID ZONE 

DESIGBATIQN 



17T 



100,000 M. SQUARE IIDEINTIFIfflTION 



NC 


PC 



TO GIVE , A REFERENCE TO NEAffEST IM iMETRES 



EMiPLE: 



SCHOOL 



EASTING: Read number m grid line 
immediately to left of point 
Estimate tenths of i sfluari frDie 
this line isshvard to point. 

NORTHING: Read number o:n grid line 
Imimediately' below poiint 
Estifflite tenths of a square from 
tWs line 'Rorthward to point. 

MILITARY GRIiD 'REFERENCE 



99 



990 

49 I 

Is 

498 

990498 



Nearest similar grid reference 100,000 metres (ahoul 63 milK) 



ONE THOUSAND METRE 

UNIVERSAL TRANSVERSE iERCATOR GRID 

ZONE 17 



Produced and printed by the SURVEYS AND MAPPING 
BRANCH, DEPARTMENT OF MINES AND TECHNICAL 
SURVEYS, 1962, from air photographs taken in 1951 and 
.1956 . 



Copies may fae obtained from the Map DistributiO'n Office. 
Departm:enit of Mines and Technical Surveys, Ottawa 



Route: 

hard surface, all we-ather. . . . . . , pavee, tO'UtB'saisO'fi .,».,».jij4 .,„.,,....... .^mbmib 

plusde ?« 

hard! surface, all weather paivae. toute Seiison ^^^ ^" ^ 

loose surface, all weatrier de grauier, toute saison ; . . 

jMiFSOUplu 

loose Surface, dry weather. de gravier, periodle sfeche - 

cart track. , de terre , 

trail or pO'rtage. s'entier oy P'O.rtage . 

Railway,, normal gauge., single track Cheminde fer,voie unique (e'arts'ment normal) ,_ 

Horizontal CGntrol point, with elevation . Point geoda'sique awe cofe 

Bencii mark, with elevation Repsre'de niveilement aviccote', , 



COBALT 

ONTARIO ^ QUEBEC 



SCALE 1;5€,00€ .ECHELLE 
1 



Metres 1 000 500 

IZBI^iZH: 



1000 



2000 



Yards lOOO 500 

ra M i-i M: -H- 



4000' Verges 



■ 454 A 

.B.M 157^ 



CONTOUR INTERVAL 50 FEET ^ EQ.UIDISTANCE DES C0.URBES:50 PIEDS 

Elevatiions in Feet above Mean Sea Level' lilevatiO'ns en pieds aui-dessu's du niveau moyen de la mef 
iNorth Ameri'can Datum 1927 Reseau .geodesique nord-americain unifie (1927) 

Transverse Mercator ProjectiO'n Projectiion transverse de IVlercator 



B'Uiitding , . . Bttiment. 

ScfiQ.ol Iicoie .... 

Church Eglise 

Mine or Open .cut, 

Lighthouse , . . 

Power transmission line ^ . 

River with bridge 

Stream intermitte.nt or dry. 

Lake intermittent; indefinite . . . . . 

Marsh or Swamp 

Depression contours ,...-,. 



Etablie et imprimee par la DIRECTION DES LEVES ET DE 
LA CARTO'GRAPHIE. MINIST^RE DES MINES ET DES 
RELEVfiS TECHNIQUES e,ri 1962, d'apres les photographi'es 
aerie,nnes prises en 1951 et 1956. 



Ces cartes sont en vente au Bureau de distribution des cartes, 
ministere des Mines et des Releves techniques, Ottawa. 



„,,.,....., .iWi ..,.,.,.,, ,,. , ft^itgft;. _ 

■ Post dffice Curesu de poste ■ P 

I Cemetery Cimetiere LEi 

Mine ou fosse a ciel ouwert • , , ^ 

Phare , , ^ 



TABLEAU D'A.SSEM.BL.AGE DU SYSTEMEBE 
REFERENCE CARTOGRAPH IQ'UE NiATlONAL 

80 °00' 79°15' 

47°45" 



31 M/12W 



. Eigne de transport d'energje 

. Riviire avet pg^nit 

. Co'urs d'eau intermittent, ou a "sec. 
Lac intermittent; ri'Ve impre'cise ... 

, M,arais ou marecage 

. Gourbes de cuvette , . , 



=Jfl 






i.i) V. :i.) 



47°00' 



31 M/5V</ 



31M:/4W 



31 iM/12E 



31 IM/5E 
COIB.A.LT 



31 M/4E 



31 Ml/11 W 



31 M/6W 



31 M/3W 



80°00i' 



MAGINETIC DECLINATION 9° 47' WEST 
AT CENTRE OF MAiP 196.2 
Annual change (decreasln.g) 2' 



DECLINAtSON MAGNETIQUE AU CENTIRE 

D€ U FEUILLE EN 1962 : 9° 47' QUEST 

Variation annuelle (decroissante) 2' 



INDEX TO ADJOINING SHEETS OF 
THE NATIONAL TOPOGRAPHIC SYSTEM 
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